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WITHOUT paying any attention tothe universal discus- 
sion as to the right of the Government to institute suits 
to break patents, the Government has already selected its 
counsel in the suit against the Bell Company. They are 
Senator Thurman, Mr. Grosvenor P. Lowry, Mr. Jeff 
Chandler, Gen. Eppa Hunton and Mr. C. 8. Whitman. 
If the suit fails, it will not be for want of ability on the 
side of those who attack the validity of the patent. 





THE plan of threading the Atlantic with a series of light- 
ships which shall also maintain telegraphic communication 
with each other and with the shore, seems to have taken 
some definite shape after its long discussion. Our 
article in another column gives a description of a ship 
designed and already built for the purpose, which is said 
to meet all the requirements of the case. We have 
already commented on the advisability of such a system, 
and it certainly would be a great benefit to mariners. 
Such ships placed 200 miles apart from one another would 
mark a sure and quick route, and thus would save 


much time. Hence they should readily be supported by 
the great steamship companies. who would be specially 
benefited. Indeed, the system is one for which inter- 
national co-operation would be highly ‘desirable, as the 
benefits to be derived are open to the ships of all nations. 

THE new Postmaster General of England, Lord Wolver- 
ton, who will now have general charge of the telegraphic 
monopoly of the United Kingdom, may fairly be expected 
to attend more diligently to the just complaints of the 
toiling operators than did his predecessors, Mr. Fawcett, 
Lord John Manners and Dr. Playfair. None of these gen- 
tlemen was able, for one reason or another, to grapple 
with the question of telegraphic labor. Lord Wolverton 
has always been liberal, and as plain George G. Glyn— 
before his succession to the Barony—he was extremely 
popular among all parties and probably.is yet. His busi- 
ness training and experience in the active management of 
the great banking house of Mills, Glyn, Currie & Co. fit 
him admirably for his new post, while his cordial personal 
relation with Mr. Gladstone—Lord Wolverton is cousin to 
Mrs.Gladstone—will give him great influence with the Ad- 
ministration. Should the Government last we shall ex- 
pect to witness a better administration of the British Pos- 
tal Telegraph system than it has seen for a long time. 





DEVELOPMENT inthe work of constructing field magnets 
fordynamos has given rise to many types, the most prom- 
inent of which we illustrate in this issue. | Those shown, 
however, by no means constitute all the forms which 
have been designed or proposed. It hasbeen remarked that 
with the lapse of time some distinctive types of dynamos 
will be used in preference to others, but it is safe to say that 
this will not be the case. If we seek for an analogy in sub- 
stantiation of this statement it would not be difficult to find. 
The steam engine presents a good example of this, for to- 
day, after a hundred years which have witnessed the con- 
struction of innumerable types and details, no one form can 
be said to have survived to the exclusion of others. It will 
be the same with the dynamo. One form will be better 
adapted for a given purpose or locality, than another; one 
will be cheaper to build, another lighter; still another will 
occupy less space than others, and 80 on. Hence there is 
room for all, and while some forms may be discarded, a 
prosperous future is certainly open for far more than one 
distinct type of dynamo. . 





THE subject of the proper winding of the field magnets 
of dynamos, which Mr. Carl Hering is now treating of in 
our columns, is one which has given rise.to considerable 
discussion in the past, but upon which there is now little 
difference of opiniun. Whereas formerly the problem of 
winding dynamos was solved ina purely empirical man- 
ner the constructor of to-day, guided by past experience 
and with the aid of the mathematical treatment which 
the dynamo has received, can calculate with tolerable 
certainty the proper proportioning of his machine. But 
even with all this aid, the conflicting relations which exist 
between the various elements which have to be considered 
make any mere calculation alone only an approximation, 
and the final result can hardly be obtained without a pro- 
cess of trial and correction. The more refined the calcula- 
tions are carried out, of course the more nearly will the 
approximation approach to the final value adopted, so that 
a mature consideration before actual trial will save much 
time and labor. That such a process of correction has been 
found necessary is evidenced by the fact that our dynamo 
makers have but recently adopted standard proportions 
for their machines. A comparison of machines by the 
same makers during the last five years will show that con- 
stant changes have been going on which have led to most 


‘ gratifying results in the economy of the dynamo. 


THERE is comparatively so little known regarding the 


;| action of the electromotor, that anything which can shed 


some light on the subject must be most welcome. Several 
years ago Professors Ayrton and Perry promulgated the 
the theory that while for the dynamo high efficiency 


ijrequired a field of great magnetic strengih and an 


armature of a weak one, the reverse was the case in the 
electromotor. And starting on this proposition, Profes- 
sors Ayrton and Perry have constructed a motor in which 
the armature is made stationary, with a small field in the 
shape of a Siemens bobbin revolving within it. The 
efficiency of these motors showed some improvement over 
that of some older forms, but they certainly did not give 
the results which their designers predicted for them. We 
are not aware that Professors Ayrton and Perry have been 
imitated in their methods of construction, and, in fact, we 
know that their theory is not universally accepted. Now 
Mr. Mordey comes forward and shows that no such dis- 
tinction exists between the motor and dynamo, and that 
the efficiency of the former depends more upon the elimi- 
nation of the Foucault currents in the armature than upon 
apy radical difference of construction. True, Mr. Mordey’s 
conclusions are drawn from experiments upon a single 
type of armature, the flat ring, but his reasoning seems to 
be quite clear and applicable to all forms of machines. 
The clear way having now been pointed out, the best con- 
struction of the future motor ought to be obvious. It is 
interesting to note here also thet Ayrton and Perry’s 
motor is constructed so as to prevent as much as possible 





the generation of Foucault currents, the armature core 





consisting of laminz ; hence, we may conclude that this 
change may be the reason of the increased efficiency 
obtained. 





THE combination of the special messenger service with 

the post-office delivery seems to have met with but little 
success in some cities. Not only has the service been un- 
successful financially, but in some instances serious delays 

bave occurred. Thus, the special delivery service of the 
Chicago post-office is as unsatisfactory to the postmaster 
as to the general public, and the department will be asked 
at once to provide means for its improvement. The re- 
ceipts of letters to be delivered by messengers there are 
now only about one-half what they were soon after the 
system was inaugurated, and as no letters are sent out to 
the sub-stations after 4 Pp. M., frequent disappointments oc- 
cur. The cause of the inefficiency is further said to be due 
to the fact that the compensation is so small that good 
messengers cannot be obtained. No boy worth employing 
can be found willing to do the work for a monthly salary 
ranging from $6.00 to $3.17, when they can make 
nearly that in a week as cash boys in stores. We 
have never seen the real necessity for this system, 
and if it does pay in some cities, as it is said to do, the 
exceptions are few. The district messenger service now 
existing in all large cities meets fully the demand for the 
quick delivery of a note, and the slight increase in cost 
will surely compensate for the greater speed obtained by 
this method than the devious and uncertain one of the 
post-office. We predicted the non-success of this system 
at its inauguration, and we are, therefore, substantiated in 
the plea we have made of keeping the post-office free from 
competition with private companies. Our argument re- 
lates to the telegraph as to the messenger service. 





AFTER years of persistent, and, we may add, fruitless 
attack upon the electric light, the gas journals have at 
last awoke to the fact that further struggle is useless. 
They have even gone further, and now actually commend 
the electric light on both sides of the Atlantic, and with a 
unanimity which would be soothing if the previous at- 
tacks had been effective. Within a week the Progressive 
Aye, published here, and Gas and Water, of London, have 
both practically admitted the superiority of the electric 
light over gas. The former admits that since the success- 
ful introduction of the electric light the arc system is the 
best means of street lighting. It says that this is an age 
of progress. and it is pleased to welcome the advent of 
any invention which will promote the welfare of the 
public. The-London paper admits, notwithstanding its 
feelings or interests, that the electric light is better fitted for 
general purposes than any other form of artificial light, and 
that for decorative purposes the electric light stands un- 
rivaled for beauty and possible diversities of application. 
It acknowledges frankly that the gas industry of the 
future will have to face the electric light, ‘‘ not as an errat- 
ic meteor, but as a steady and sober competitor.” These 
tardy admissions from different quarters show that the 
gas interests now view electric illumination in the same 
way that all se sible men have for a number of years 
past. The electric light is decidedly better than gas, and 
unless the signs of the times are faise, the gas-works of 
the future will be the furnishers of fuel chiefly. In thi§ 
capacity they ought etill to be profitable. They can also 
be utilized in many places as electric light stations, sup- 
plying both gas and electricity. 

MANY old operators will hear with unusual sorrow of 
the death of George T. Lanigan, telegrapher and journal- 
ist. Younger operators may reud his obituary to advan- 
tage, since it must be a matcer of pride to know just what 
the telegraphic profession can produce altogether outside 
the field of invention. A line of business, scarcely more 
than forty years old, which has in that brief period fur- 
nished the country, from the ‘‘ key,” with three Govern- 
ors of States (Bullock, of Georgia : Cornell, of New York, 
and Jewell, of Connecticut), a Minister to Russia (Marshall 
Jewell), several Generals in the army and many State and 
municipal officers and Legislators, has not been slow in 
finding ‘‘room at the top” for its votaries. We might 
also bave included two other operator-Governors (Brough, 
of Indiana, and Hoadly, of Ohio) though they were not 
technically professionals. Major Ed. A. Burke, the Di- 
rector-General of the New Orleans Exhibition, was 1 typ- 
ical operator—but the list of successful men in s0 young 
a business is fitly closed for the present with the name of 
George T. Lanigan. It is a pity tbat he did not live longer 
to exemplify our theory, and benefit those young people 
in our profession who might profit by the emulation of 
operators of hiskind. Before he was seventeen years of 
age his nom de plume, ** Allid,” was familiar, and from 
tbat time until his death the force of his arguments came 
down like a trip-hammer in every controversy in which 
he was involved. On his mother’s side he was related to 
Daniel Webster, but he made no claim on that account, 
and it was purely through his own abilities and through 
his own energy that he made an honored name for him- 
self in the field of American journalism. Since his death 
a Philadelphia newspaper has published the tirst rough 
draft of a poeem—*' An Italian Legend”—written by Mr. 
Lanigan on the day before he died. It was his intention 
to trim and polish the verses before giving them to the 





world, but the Death Angel touched him too soon, 
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‘The Street-Macquaire Arc Lamp. ; 





Among the public places in Paris recently lighted by 
electricity are the Rochechouart Baths. At present these 
baths are lighted by twelve Edison 20-candle lamps and 
twenty new arc lamps of the Street and Macquaire type. 

This lamp is quite novel, and is worked with alternat- 
ing currents. Fig. 1 shows its general appearance and 
Figs. 2and 8 illustrate its actual construction. The coil G 
placed between two discs of soft iron A A acts as a motor, 
and is traversed by a derived current ; Dis the core of the 
coil; ec’ are two armatures mounted on the springs e ; 
F F" is a soft iron lever swinging on the pivot f. One of 
its extremities F’ is nearly in contact with the pole of the 
core D, and the other extremity F is curved to fit the 
disc A, with the circumference of which it may be 
in contact, as shown in Fig. 3. The spring f has 
the tendency to maintain this contact and to draw 
the other end F" of the lever away from the core 
D, The effect of this spring can be adjusted at 
will by means of a set screw as shown. By this ar- 
rangement the electric motor acts constantly to produce 
a movement tending to bring the carbons together, and so 
to reduce the resistance of the arc. If no opposing force 
were introduced the carbons would be brought into con- 
tact, but during this movement set up by the motor, it is 
sufficient, when the arc reaches its normal length, so to 
adjust the spring f' as to overcome the attraction of D on 
F", and which, when in action, lifts the lever F clear of 
the disc A, When the adjustment is complete the lever 
touches the disc, and stops its movement, acting as a 
mechanical and magnetic brake. The disc then remains 
motionless until the resistance of the arc is increased by 
the wear of the carbon to such a point that the energy of 
G@ overcomes the action of the spring f'. From this 
arrangement there resuJts a condition of unstable equilib- 
rium, forming a novel kind of electro-dynamic balance, 
the equilibrium being a function of the resistance of the 
arc. The successive movements of the motor and the 
brake are continuous, but vary in degree with the wear of 
the carbons. The discs and the screw on which they are 
mounted participate in the movement, being sometimes in 
action and sometimes at rest, according to the variations 
in the resistance of the arc consequent on the wear of the 
carbon, The lever FF" forming the regulating brake ought 
to be a magnetic body, in order to take advantage of the re- 
tarding effect when the lever is in contact with the disc, and 
of the favorable reaction that takes place between the disc 
and the lever at the moment of contact and of separation ; 
the brake is thus more powerful, and its sensitiveness is 
increased. As the device we have described has no ten- 
dency to separate the carbons, the lamp is lighted in the 
following manner: The lower carbon-holder is susceptible 
of an upward movement, the degree of which can be regu- 
lated at will, and this movement is produced at the 
moment that the current is passed through the lamp. It 
is produced by the action of a solenoid S, containing a 
movable magnetic core s. The latter is fixed to the base 
of the carbon-holder G, which is also movable by means 
of the rod g, terminated by a spring which brings the 
current to the carbon. The carbon-holder G is lifted by 
the attraction exerted between S and: s when the solenoid 
is traversed by the current. : 

The different functions that we have cescribed 
and which are exercised under the influence of an 
alternating current, are assured by the circuits 
shown in the diagram Fig. 3. The two wires of 
the outside circuit are attached to the lamp at the termi- 
nals Jand JJ. At the moment when the current passes, 
the carbons are not in contact,:and there is only one point 
open to it, that through the electro-magnet C. The whole 
of the current therefore traverses it, and sets the attach- 
ment Vin operation. This latter consists of a lever hiL 
turning around the point J and carrying two magnetic 
armatures h and L, the former being near the pole of the 
electro-magnet C. The armature L is under the influence 
of anelectro-magnet V, of which the resistance, when in 
operation, is a little in excess of that of the normal arc, 
due either to the circuit of V itself or by means of an 
additional resistance R. The circuit for supplying the 
electro-magnet is a derivation taken at the same point as 
the circuit for C, but is interrupted between the spring m 
and the contact n. Before lighting, the whole of the cur- 
rent passes at first through the fine wire of C. The arma- 
ture h, strongly attracted, establishes the contact between m 
and x. The current is then divided between the magnet C 
and a second circuit including the solenoids s, the magnet V 
and the supplementary resistance R. The core sis attracted 
towards s', and the lower carbon is raised. As the two 
carbons are still out of contact, the electro-motor G comes 
into operation on the two discs, provided that the sum of 
the resistances of s, V and R has been so established as to 
offer a resistance greater than that of the normal arc. The 
carbons are then brought into contact, and at this moment 
a third circuit is established by the two carbons. The 
resistance being small, the current decreases in the circuit 
of the magnet V until its armature L is released, and the 
contact is broken between m and n; the solenoid S 
becomes inactive, the carbon-holder G falls and the arc is 
established, From this moment no consumption of elec- 
trical energy takes place beyond that due to the are and 
the small amount taken up by the magnet C. When 
the carbons are burnt out and the holder G' is at 


the end of its stroke, the lamp is cut out of the 
circuit by the contact of the roints V and Z, Fig. 
2 illustrates the lamp as it is constructed. A screw T 
carries at the upper end the soft iron discs that 
transmit the motion to it from the electro-magnet G, 
and a nut 7" is held up to the screw by a spring. 





Fic. 1.—NrEw Arc Lamp. 


This nut is mounted by a pivot to the upper part of the 
carbon-holder G!, which is carried with it in its move- 
ment. Either within G , as is shown in the figure, or 
parallel to it, is the cam ¢ serving, by means of the handle 
u, to throw the nut out of gear by hand, in order to raise 
the carbon holder G'!; the carbons are heldin a split socket 
and clipped by a nut asshown. The split sockets are not 
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Fias. 2 anD 8.—NEw Arc LAMP. 


parallel, but are tapered in opposite directions, forming 
the smallest diameter in the centre, so as to allow the 
carbons to be set at a slight angle, if necessary. Fig. 1 
shows the general view of the lamps as they are mounted 
at the Rochechouart baths; the globe embracing the arc is 
small, and absorbs comparatively little light, so that the 
effect of the illumination is excellent. We may add that 
the lamp is said to run very steadily. 
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United Lines Litigation, 








Presiding Judge Noah Davis has made an order direct- 
ing Edward S. Stokes, the United Lines Telegraph Com- 
pany, and the Farmers’ Loan and Trust Company to show 





cause why the sale of the Bankers and Merchants’ Telegraph 





Company’s property, made on July last, should not be set 
aside if a bond for $200,000 is not given by Stokes or others 
to secure the payment of money to Millard R. Powers, 
as trustee for holders of Bankers and Merchants’ bonds op- 
posed to the transfer of the property to the United Lines 
Company, in case the receivers’ certificates with which 
Mr. Stokes paid for the property are declared not to be 
liens on it prior to the bonds. The hearing on the order 
took place before Judge Davis at the Bar Association 
rooms on Feb. 10. 

Judge Wallace, of the United States Circuit Court, has 
rendered _a decision on the motion of the United Telegraph 
Lines that the contract made by Receiver Harland, of the 
American Rapid Company, to the Western Union Telegraph 
Company, by which the latter pays $5,000 a month for the 
use of the American Rapid wires, be set aside. Judge 
Wallace states that, contrary to his first impression, the 
contract was a judicious one and a benefit to the stock- 
holders of the company. He condemned, however, the 
action of the Western Union in regard to their use of the 
leased wires, but did not see that Receiver Harland could 
be held accountable in any manner for such action. The 
court decided that by giving proper security the United 
Lines might string wires on certain poles whose ownership 
is in dispute from Albany to Utica. This will give the 
United Lines through wires from New York to Chicago. 
Meanwhile testimony will be taken rapidly to determine 
the ownership of the lines claimed by both the Bankers 
and Merchants’ and American Rapid, and, it is hoped, 
will be presented to the court in the Spring Equity Term. 

a PP Ba id 8 reas 
Deep-Sea Lighthouses and Telegraph Stations. 

About three years ago Mr. C. Anderson, of Leeds, read a 
paper before the Society of Engineers on a system of deep- 
sea lighthouses, intended to render navigation safer and 
communication with vessels in distress easier. That gen- 
tleman proposed to construct lighthouses in the form of a 
large cylinder of riveted iron-work, about 36 ft. in diameter 
and 290 ft. in length, and consisting of three parts. The 
upper portion was to rise 140 ft. out of the water, and to 
be in shape and detail constructed like the towers of an 
ordinary lightship. The central part was to be rendered 
unsinkable by packing it with material lighter than water, 
The lower portion, extending to 150 ft. below the water 
line, was to act as a ballasting and steadying power. 

Recently a rival scheme has beea brought forward and 
practically tested with a working model, which bids fair 
to effect similar results by means of a combined floating 
telegraph station and lightship, which is the invention of 
the late Captain Moody. The model, which has been con- 
structed at the Barrow Shipbuilding Company’s yard, re- 
sembles a floating telegraph station in almost every par- 
ticular, and has a hull of a peculiar shape, being con- 
structed with four equal rays or projections proceeding 
from a central circular deck, protected by an iron bul- 
wark. In fact, the actual vessel may be said to be some- 
thing like a square cushion, 80 ft. by 80 ft., with the 
sides indented. Openings are made through the deck to 
the interior of the vessel for companion ways and sky- 
lights, as well as scupper-holes round the bulwarks to 
take off any water that may be shipped in a storm, al- 
though, as a matter of fact, it is claimed for the novel 
vessel that, even in the heaviest seas, no water is 
shipped, on account of its great buoyancy. There is also 
said to be no danger whatever of foundering, owing 
to the clearing valves and the divisions into numerous 
water-tight compartments, and other contrivances. The 
vessel is also constructed to deflect the waves as they 
strike, instead of allowing them to break upon the deck. 
The vessel is to be held fast by four strong cables running 
from the curvatures between the rays, and if the vessel is 
to be moored in mid-ocean, these cables will be attached 
to cylinders or buoys sunk to a certain depth, and from 
these, again, will be cables with anchors. If the vessel is 
placed in any position near land, four cables with as many 
anchors only are required. The telegraph cable is to run 
through a well in the centre of the vessel, and cannot, it 
is stated, by any possibility become twisted with the cable 
chains. If the vessel is also to be used as a light-ship, 
the light is placed in an ordinary light-house lantern, 
placed on the top of a substantial lattice-work tower, 60 
feet above the water-line, and made of steel, with ladders 
running up the inside. Steel wire ropes from the hull to 
the top act as stays to the towers. The vessel is to con- 
tain ample accommodation for the crew, as well as store 
and other rooms. 

It is claimed for the new vessel, with its immense 
strength, its great floating surface, its arched form and 
water-tight compartments, which latter would act as bulk- 
heads, its great buoyancy, its power of deflecting the waves, 
and its whole general construction, that it is the best pos- 
sible form of vessel for a floating light-ship and telegraph 
station. The present form of vessel can only be made to 
swing with the wind and tide if placed in a seaway, but 
Captain Moody’s can be moored in a triangle or by four 
cables, and can be kept in position, whatever may be the 
state of wind or tide. 

The trials, says the London Electrical Review, which 
were made with the model recently off the yard of the 
Barrow Company are stated to have given great satisfac- 
tion, the vessel behaving splendidly in a very rough sea, 
taking each wave with an easy motion and shipping no 
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water. The model is to be submitted to the Trinity Board, 
and later on to be sent to the Shipping Exhibition at Liver- 
pool, 


——_3 vo } on p> ___ -__—_ 


Typical Forms of Field Magnets. 





Next to the question of the proper winding of the field 
magnets of dynamos comes that of their size, form and 
method of construction, as of considerable importance. 
A glance at the large number of machines built by different 
makers show that for the most part each designer has fol- 
lowed his own ideas, making the ends of construction to a 
certain extent subordinate to those of true theory. Still, 
on a comprehensive study of the various forms and on a 
comparison of the results obtained from them it may be 
doubted whether any one of them could yet be justly 
characterized as the best, all things being considered. 
Some forms, it is true, might be entirely remodeled with 
considerable benefit to their efficiency. Our object here, 
however, is neither to criticise nor to point out the right 
methods to be adopted, but to present to our readers the 
various typical styles adopted by different makers, so that 
they may compare them and draw their own inferences. 


tinuity. The joints are indicated by their white lines be- 
tween the various parts of the magnets. 

Referring to the illustrations in detail, Fig. 1 represents 
the Edison field magnet. It constitutes a single magnetic 
circuit. This type is also employed by Mr. Diehl and others. 
Fig. 2is the well-known Gramme form, with double magnet- 
ic circuit, and having consequent poles. This form is also 
employed in the Wood machine and others. In the Brush 
machine, Fig. 3, the two magnetic circuits are entirely 
distinct and separated by the armature. The Siemens 
field magnets, No. 4, consist of wrought iron bars, the 
ends of which are joined to connecting pieces. This form 
is also employed in Mr. Daft’s motors and in the Heinrichs 
machine. 

The Weston field magnets, Fig. 5, are of cast iron, the 
end pieces having lugs, which act as supports for the ma- 
chine. Numerous other constructors have adopted the 
same form, among them Crompton, Daft, and Knowles. 
In the Knowles machine, the field magnets are cored so 
as to allow of ventilation. The Jenney machine, while 
resembling this type to outward appearance, is more akin 
to that shown in Fig. 6, which represerts the Crompton- 
Burgin machine. This form of field, it will.be noticed, is 





net shown in Fig. 14 is that adopted by Prof. 8. P. Thomp- 
son for small motors; it is an arched field magnet. 
The Mather dynamo has a similarly curved field magnet 
so as to form a single magnetic circuit. It is without 
joints. The Sperry field, with internal pole pieces, is 
shown in Fig.18. The Schuyler field magnets, Fig. 19, of 
cast iron, similar to the Weston type, have projecting pole 
pieces. The Ball type of field, exposing only a single pole 
to the armature, is shown in Fig. 20. 
————————_-B +e 2 0- o—— 
A Proposition to the Brooklyn Electrical Subway 
Commissioners. 








The New York Electric Lines Company, of 37 Wall street, 
N. Y., presented the following to the Commissioners of 
Electrical Subways of Brooklyn at their meeting Feb. 8 : 
The Brooklyn Commissioners of Electrical Subways : 

GENTLEMEN : Referring to the communication of this 
company, dated July 18, 1885, with plans for under- 
ground conduits and electrical conductors for the city of 
Brooklyn, proposed to be laid as one comprehensive work 
of construction for all purposes and to be operated in the 
public interest for and by all companies present and 
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Electrical World. New Work. 





Fig. 1. Epison. 
BURGIN. 
HOCHHAUSEN. FIG. 13. VAN DEPOELE. 
ScHUYLER. Fia. 20. BALL. 


Fic. 2. GRAMME, Woop. 


On glancing at the various forms shown in the accom- 
panying illustrations, perhaps the first distinction which 
would be noted is the number of the magnetic circuits em- 
ployed. For while as shown in Figs. 1 and 15, Edison and 
Jurgensen and others employ a single field magnet cir- 
cuit, most of the designers employ the double circuit, as, 
for instance, those of Weston, Brush, Siemens and others. 
There is still another distinctive feature noticeable, which 
relates to the nature of the poles, where two or more mag- 
nectic circuits are employed. Thus it will be noticed that, 
as, for instance, in the Weston machine, Fig. 5, the 
Siemens, Fig. 4, the Gramme, Fig. 2, and others, the mag- 
nets form consequent poles, i. e., the similar poles of each 
circuit meet to form a single one which is presented to the 
armature; on the other hand, the Brush machine, Fig. 8, 
the Gramme, 4-pole, Fig. 11, the Hochhausen, Fig. 12, the 
Van Depoele, Fig. 18, and others have salient poles, each 
one being presented independently to the armature. 

The Kapp machine, shown in Fig. 17, presents a combi- 
nation of both the former principles. In this there are 
two salient poles of similar polarity and two consequent 
poles between them, one pair of coils sufficing to mag- 
netize the whole quadruple circuit, 

Another point which is brought out by our illustrations 
is the efforts that have been made to reduce as much as 
possible the number of joints in the circuit, each one of 
Which presents a certain resi stance to the magnetic cons 





Fic. 3. BRUSH. 
Fig. 7. PATERSON-COOPER, KAPP, CROMPTON. 
Fic. 14. THOMPSON, MATHER. 


TYPICAL FORMS OF FIELD MAGNETS. 


Fic. 4, SIEMENS, 
Fic. 8. GRISCOM. 


HEINRICHS. 
Fig. 9. MCTIGHE, JOEL, HOPKINSON. 
Fig. 15. JURGENSEN. 


designed so as to reduce the number of joints, it having 
but two. Fig. 7 is a form employed by Paterson and 
Cooper, Kapp and Crompton. It will be noticed that no 
pole piece is employed. Fig. 8 represents the well-known 
Griscom motor. The type of field magnet shown in Fig. 
9 is that used by McTighe, Joel and Hopkinson. It 
differs from that shown in Fig. 5 in the position of the coils, 
by which their number is reduced from four to two. Fig. 
10 shows a form of Elwell and Parker machine, which may 
be considered a modification of the Gramme, Fig. 2. 

The Gramme four-pole field shown in Fig. 11 is one of 
the many forms devised by Gramme. The magnets are 
cast in one, being therefore without joints. A similar 
form has been adopted by Colburn, but in the latter the 
four magnet cores are bolted to the outer connection 
piece. 

The Hochhausen and Van Depoele types are well known, 
and bear a close analogy to each other. The Kapp form 
shown in Fig, 17 is cast in one piece, and has the pecu- 
liarity already referred to above. The Jirgensen type 
shown in Fig. 15 has arched magnets, with salient poles, 
which are reinforced by other magnets within the arma- 
ture. In the latter respect it somewhat resembles the 
Sperry machine, 

The Thomson-Houston double tubular magnets are 
shown in Fig, 16, the armature rotating in the spherical 


Fig. 5. WESTON, CROMPTON, DAFT, KNOWLES. 


Fic, 16, THOMSON-HovUSsTON. 





space between the two adjacent eds, The form of mag- 


Fic. 6. JENNEY, CROMPTON- 
Fig. 11, GRAMME. Fia. 12. 
Fic. 18. SPERRY. Fia. 19. 


Fig, 10. ELWELL-PARKER. 
Fig, 17. Kapp. 


future, and the several supplementary communications 
made to you by this company since that date, and also re- 
ferring to the general features and details of this com- 
pany’s system, which your board so attentively heard ex- 
plained on the 3d of January ult., at the hearing accorded 
me by your board in the Mayor’s office. I beg now, by 
authority of the directors of this company, to lay before 
you some further views tending to the proposition herein- 
after set forth. Four years ago, when the work of this 
company was thought out and determined upon, it be- 
came apparent that the difficulties and problems as to 
underground electrical conductors which are now be- 
fore you for proper solution would be impending 
in the near future. It then appeared to the orig- 
inators of this company that the mere question 
of ‘compelling present existing companies to re- 
move their poles and wires from the air and bury their 
conductors under the pavements would call into action 
but a short-sighted and temvorary public policy. The 
facts are clear to the public comprehension that the great 
body of overhead wires are owned to-day by existing and 
powerful monopolies maintaining their exactions upon the 
public contributions by reason of patents covering meth- 
ods of telephonic and telegraphic communication of great 
public utility and even necessity. If these companies, 
each by itself, or a combination of them securing their 
mutual interests, should be required or a'lowed 


Vdea 











EOF ROE TE AE EE NE 


68 THE ELECTRICAL WORLD. 


FEBRUARY 13, 1886. 








provisions of public law as represented by your board to 
occupy the spaces under the streets in their own interests, 
then such a state of facts would work a perpetual security 
of monopoly to the present companies. If it may be said, 
at first thought, that your board could require such com- 
panies to make additional facilities and reserve them for 
future and competing companies, such a contract or 
understanding would need two perpetually existing and 
contracting parties to yive it binding force and effect. 
while on the contrary it appears by the very terms of the 
law under which your board is constituted that its 
duties are limited at the farthest to the expira- 
tion of the office of its members at the end of 
October of next year. Beside, there are at present 
about 30 companies in New York and Brooklyn re- 
quiring the use of wires either through the air or under- 
ground. What the number may be in the near future can 
only be predicted by the probability of the speedy over- 
throw of patents sustaining present monopolies or the cer- 
tain expiration a little later of these patents by the lim- 
itation of theirterm. Existing monopolies could not be 
expected in good faith to provide for their future competi- 
tors, and even if existing interests could all be induced to 
join in the organization of a separate company, and, un- 
der the authority and direction of your board, put under 
the streets a system of wires and conductors of various 
uses to satisfy all present requirements, it would shortly 
be found that one or two of the strongest companies had 
bought up a controlling interest in the stock of the gene- 
ral company, which would thereafter, at least when the 
functions of your board shall have expired, be conducted 
in the interests of the dominant monopoly and to the ex- 
clusion of all future applicants, and in the wrong and fraud 
of public interests. Therefore, realizing, as this company 
does, the difficultics of the problems before your board, in 
whatever view or manner you may undertake the 
solution of them, while attempting to construe 
literally a law so loose in logical construction, im- 
practicable in the statement of its provisions, and 
blind of intelligent comprehension of the subject with 
which it deals, I have interpreted the meaning of the law 
by what I understand to be the public intention and hope 
as to the outcome of its administration. With such views 
of the demands of the situation, and to point out a fair 
and just channel in which to interpret and apply the pro- 
visions by the spirit of the law and in the furtherance of 
public rights and interests, I beg to present for your con- 
sideration the leading features of this company’s proposi- 
tion in pursuit of the purposes for which it was incorpo- 
rated, as follows: Relying upon the superiority, thecom- 
pleteness and proved practicability of its system of con- 
duits and cables, as evidenced by the experience and judg- 
ment of the highest electrical authorities, this company, 
under your adoption and supé@rvision, has provided for the 
city of Brooklyn that the business of constructing and 
maintaining an underground system substantially as ex- 
plained to you, with the addition of recent improvements 
in the conduits, shall be conducted by the Brooklyn Elec- 
tric Lines Company, whose principal offices shall be locat- 
ed in Brooklyn, and its managing directors residents 
thereof. 

In order to perpetually vest in the city of Brooklyn the 
control of the entire underground system of conductors 
and the supervision and regulation of the use of such con- 
ductors by all companies present and future without exclu- 
sion or favor in the public interest, there will be secured to 
the people of Brooklyn by legal contract the right, to be 
exercised by the Mayor of the city to nominate for election, 
at the annual meetings of the stockholders of said Brooklyn 
Electric Lines Company, seven of the thirteen directors of 
the company, through whose voices and votes the general 
control of its business and the free and equal use of its 
facilities will forever be placed within the power and dis- 
cretion of the city authorities; as a guarantee of the right 
proposed and of the power to exercise it in accordance 
with vorporation law, said company pledges itself to issue 
and lodge with the City Treasurer in trust tor the general 
stockholders a controlling majority of its shares of capital 
stock to be held in perpetuity as the lawful warrant of the 
Mayor’s authority. 

That this proposition, which is similar in essential fea- 
tures to that recently made to the Commissioners for New 
York City, is not the result of a temporary +pasm of virtue 
looking to public effect and favor, 1 quote for your obser- 
vation a clause of the resolutions of the Common Council 
of Now York, granting to this company its franchise for 
said city April 10, 1883, as follows, to wit: 

Resolved, That the permission to the said New York 
Electric Lines Company, hereby intended by the Common 
Council, is conditioned that the said company shall not 
transfer or dispose of the franchise hereby granted, with- 
out the further authority of the Common Council, and 
that it will make no discrimination of individuals or cor- 
porations in the rental and use of its lines of wires which 
may be laid down hereunder. 

Your board may therefore take cognizance of the origi- 
nal and permanent purpose of this company to serve the 
public in the direction of its true interests, and with a 
prevision of those interests when the present condition of 
things will have become changed by the nullification or 
expiration of existing patents so that the greatest economy 
and efficiency in the service of electric communication 
within your city may be freely and equally enjoyed by all 





and that service may be secured beyond hazard, to future 
and open competition. Very respectfully, 
SripnEy F. SHELBOURNE, President. 
—_—— —— — — ~-20 <> 00m 
A Novel Electric Door-Bell. 








The convenience of the electric door-bell has led to its 
wide introduction, the convenience of ‘the simple push- 
button being generally recognized. In some quarters an 
unfounded prejudice exists against batteries, and to avoid 
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A Nove ELEctrIic Door-BELL. 


their use the ingenious door-bell ringer shown in the ac- 
companying engraving has been designed by the Detroit 
Electrical Works. : 

The apparatus will be seen to consist of asmall magneto- 
geverator, the armature of which is revolved by the 
pressing of the button. The latter operation effects two 
successive rings, as upon the release of the button a spring 
presses the rack in the contrary direction and forces the 
button to its original position, at the same time revolving 
the armature in the opposite direction and ringing the 
bell. The whole occupies no greater space than the 








Fig. 2. 


Fia. 1. NEW ELEcTRIC LIGHT CABLES. 


ordinary mechanism for the same purpose, and it can also 
be arranged for a pull instead of a push. 
—————_—-- re > 0 
New Electric Light Cables. 





Our illustrations represent two new cables recently made 
by the Okonite Company for electric lighting purposes, 
and designed especially for submarine and underground 
work. That shown in Fig. 1 is a double conductor. It is 
composed of nineteen strands of copper wire equal in con- 
ductivity to No. 4 A. W. G., with an insulation of okonite 
upon the outside, whose resistance is more than 700 
megohms per mile, and the intervening space between the 
conducteys and the armor is filled in with jute. The 








whole is then covered with a tape, which is prepared with 
okonite compound to prevent gases or moisture from get- 
ting inside. Over this is laid longitudinally an armor of 
No. 14 galvanized iron wire, and another taping with the 
okonite compound to prevent gases or moisture from 
entering. Over this is Jaid at right angles to the first 
armor another armor of No. 8 galvanized iron wire, The 
whole is then protected from rust by this same tape of 
okonite compound, thus guaranteeing an additional lon- 
gevity to the galvanized iron wires and preventing their 
rusting. 

The cable shown in Fig. 2 is made practically in the 
same manner, except that it has nineteen strands equal in 
conductivity to 00 A. W. G., whose insulation resistance is 
considerably over 1,000 megohms per mile. 
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Meeting of the New England Telephone Company. 





The special meeting of the stockholders of the New 
England Telephone and Telegraph Company, called for 
the purpose of considering and acting upon a plan for 
modification of the contract with the American Bell 
Telephone Company, and issuing a preferred 7 per 
cent. stock for construction purposes, was held at 
the office of the company, No. 144 Greenwich street, 
New York city, at 1] o’clock A. M., on Feb. 2. 
There were several persons present, representing 
thousands of shares, not counting the franchise 
stock representation held by the American Bell 
Telephone Company. The records of the previous meet- 
ing were read and approved. All the directors were pres- 
ent, excepting Messrs. Alger and Vail. Dr. Parker was 
active, and prepared to cast a vote on proxies of more than 
8,000 shares in favor of the American Bell plan. 

It was moved: That $231,000 in 2,510 shares of the stock 
of this company, now held by Thomas Sherwin and H. S. 
Hyde as trustees for the benefit of this company, and 
$769,000 in 7,690 shares of the stock of this company now 
in the treasury unissued, making in all $1,000,000 in 10,000 
shares, be and is hereby constituted a. preferred stock 
which the directors are authorized to issue and sell as such 
whenever and to such amounts as in their judgment may 
be required to supply funds for construction or purchase 
of plant. The shares so issued and sold shall be entitled 
to dividends from the earnings of the company to the 
amount of 7 per cent. in any one year, before any dividend 
shall be paid upon any other stock. But the dividends 
upon such preferred stock shall not be cumulative from 
yeer to year. The right to subscribe for such stock as 
issued shall be offered to the stockholders pro rata, and 
may be assigned by the person entitled thereto, but none 
shall be issued until paid for at par. 

That the president be authorized to amend the contract 
between this company and the American Bell so that divi- 
dends from the earnings of this company shall be appor- 
tioned and paid in accordance with the plan recommended 
by the board of directors, as set forth in the president’s circu- 
lar to the stockholders, dated Jan. 15, 1886, acopy of which 
is appended to this vote and is hereby made a part of the 
vote and of the record of this meeting, it being understood 
that the American Bell Telephone Company agrees to 
waive its right to take its share of the above issue of pre- 
ferred stock as owner of license stock, so called; provided, 
however, that the American Bell’s right to take other 
treasury stock shall not be impaired by this vote. The 
American Bell Company do not waive any rights regard- 
ing the taking of 41 per cent. of other treasury stock free 
as this $1,000,000 is issued. 

‘Lhe discussion lasted until 3 P. M., and the above re o- 
lution was finally adopted as follows: In favor, 18,000 
shares ; opposed, 5,100 shares, not counting the American 
Bell Company’s vote. 


The Dangers of Wired Love. 








George W. McCutcheon, of No. 1,204 Fuiton street, 
Brooklyn, has a daughter Maggie, 20 years of age, whose 
ability to use a Morse telegraph instrument brought him 
into Justice Kenna’s court, last week ona charge of threat- 
euing to blow her brains out. The father pleaded not 
guilty, and gave bail for his future appearance. Mr. Mc- 
Cutcheon is a newsdealer and five years ago had a stand 
at No. 690 Bedford avenue. His delivery route soon be- 
came large, and his business increased to such an extent 
that be enlarged his store, and, as Maggie was an expert 
telegrapher, mace his store a local station, and had an in- 
strument put in one corner, 

He soon found, however, that Miss Maggie was always 
communicating with men at different points on the wire, 
and keeping up a flirtation. One of these unseen beaus 
was Frank Frisbie, then in the telegraph office of the Long 
Island Railroad station at Atlantic and Flatbush avenues. 
One evening young Frisbie accepted an invitation, by wire, 
and called at Mr. McCutcheon’s house. Mr. McCutcheon 
severely reprimanded his daughter. The visiting stopped, 
but Miss Maggie frequently met Frisbie at the house of a 
friend inGraham avenue. The father heard of these visits, 
and decided tosend his daughter to the Catskill Mountains, 
and to the mountains she went. During her absence her 
father ascertained, he alleges, that Frisbie was a married 
man, with a wife and family in Pennsylvania. He broke up 
his store in Bedford avenue and moved to the one he now 
occupies. When his daughter returned she wanted work 
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and applied to the manager of the Western Union Tele- 
graph Company, who established her at No. 599 Bedford 
avenue, and her acquaintance with Frisbie was resumed. 
One Sunday evening, Mr. M:Cutcheon returned to 
his home to be told that Maggie had gone to the house in 
Graham avenue where she formerly met Frisbie, and was 
not to return that evening. He started to bring her home 
and succeeded, but his daughter alleges that he threatened 
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The Daft Electrie Motors at Baltimore. 





Since the equipment of the Baltimore & Hampden street 
railroad withthe Daft electric motors, on Aug. 8 of last 
year, the road has been entirely dependent upon them for its 
motive system, except for a few days in September, when 
changes suggested by experience in operating were made 
both in the roadway and motors. 
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to blow her brains out, and she therefore bad him ar- 


rested. 
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Fighting the Bell Company in New England. 





Messrs. Emery, Tweed and others of Lowell have pre- 
sented, through Senator Lilley, tothe Massachusetts Legis- 
lature, a petition attacking the Bell Telephone Company. 
The petition says : - 

** Your petitioners pray for legislation to control the 
American Bell Telephone Company as to the amount of 
stock allowed to be held by it in other companies, as to 
rates to be charged for télephones by it, and its licensees, 
and to promote a better method of taxation for its capital 
stock.” 


The petitioners represent that they are ready to offer 


proof of all the following statements : 

That the American Bell Telephone Company procured 
its charter by a special act in 1880, in the words of a Sen- 
ator last year, ‘“‘ by a fraud upon the Legislature,” repre- 
senting that the amount of capital desired was to build and 
maintain lines and wires, when, as a matter of fact, no 
lines were built by them; that ‘‘ they were satisfied with 
the rates then charged by them, and that no increase was 
contemplated or would be made by them;” whenasa mat- 
ter of fact such rates have been many times advanced; 
that the officers swore that the entire amount of capital 
stock issued ($7,359,000) had been paid in in cash, while 
they reported to the Legislature of last year that less than 
$3,000,000 in all had been paid in: that by the peculiar 
framing of its charter it escapes largely the burden of tax- 
ation it ought to bear; that said company has granted its 
licenses to men who have deceived the public and induced 
them, by false returns of profits made (said reports, in the 
language of a director of the American Bell Telepbone 
Company, being ‘* cooked”), to invest in stock of com- 
panies in which the American Telephone Company 
were the largest owners, its official directors of such 
companies, meetings of such companies being held at 
offices of the American Bell Telephone Company, the 
officials alluded to being there, as they swear, as repre- 
sentatives of and in the interest of said company, and that 
said company by virtue of an amendment to its charter 
obtained by misrepresentation in 1883, having the power 
to increase its holdings in such, has practically obtained 
possession of the property of such companies (in some 
cases moving their organization from this State to evade 
the operation of our laws preventing stock watering); that 
said American Bell Telephone Company has so conducted 
its affairs asto bring the name of Massachusetts capital 
and Jaw into disrepute throughout the country, so that 
even here in a community of mechanics an attempt to set 
aside the principal patent of the company is greeted with 
joy by the masses ot the people. 

In the House, Mr. Tucke, of Lowell, presented the peti- 
tion of a number of Lowellites, who ask that the State 
assess Bell telephone stock at its full market value, 





FIG. 1._THE DAFT ELECTRIC STREET RAILWAY AT BALTIMORE. 


During this period .of*six months, storms of peculiar 
severity have visited this region, but contrary to the pre- 
dictions of all the visiting electricians, have not occasioned 
any more interruption to travel than bas been experienced 
on ordinary roads from the same cause. Several times 





insufficient, both in size and number, for the greatly in- 
creased traffic, the more powerful motors ‘‘Ohm” and 
‘J. L. Kech” were added a few weeks since, and the 
trains are now dispatched at intervals cf 20 minutes, in- 
stead of half hourly, as before. 

Each motor performs an average daily run of seventy- 
five (75) miles, which, considering the extraordinary 
grades and curves of the road, is very heavy duty fora 
mechanical tractor. The General Manager of the Balti- 
more Union Passenger Railway Company, Mr. T. C. Rob- 
bins, has made many improvements in the road since the 
introduction of electricity, and has throughout shown a 
rare intelligence which, together with his enthusiastically 
progressive temperament, has largely contributed to the 
successful prosecution of the work. A late survey of 
the road shows the heaviest grade to be that en- 
tering Roland avenue, about 14 miles from the station, 
of 348 feet per mile on a curve of 75 feet radius, but there 
are several gradients of over 250 feet per mile, and curves 
ranging from 40 to 90 feet radius Our first illustration is 
an accurate reproduction of a photograph by Mr. G. M. 
Gest, and represents the motor ‘*‘ Morse” on the curve 
No. 5, which combines a gradient of 275 feet with a curve 
of 89 feet radius. The other illustration shows the manner 
of passing the trains at the Mount Vernon switch, about 
mid-way on the road. 

As a technical statement of work done and all points 
of interest to the electrical engineer is in course of prep- 
aration, we will not make any further allusion to the 
modus operandi, especially as many of our readers will 
have an early opportunity of inspecting this pioneer of 
American commerical electric railroads, and of conversing 
with Mr. A. H. Hayward, the electrician in charge, who 
also conducted the Daft Electric Railroad at New Or- 
leans last winter. 


_ 


a 
> 





The Theory and Practice of Mechanical Telephony. 





BY GEORGE F. SHAVER, 


In indicating briefly the thorny pathway through which 
success inthe mechanical telephone field has been achieved, 
I beg to say no subject can be presented to your readers 
which will be met with more unthinking criticism from 
those who * know all about it” (?), nor more careful at- 
tention from those who have been watching and waiting, 
if not working to solve this most complex and perplexing 
problem. Beginning with the simple spice box and string, 
or ‘* lovers’ telegraph,” the way is beset by apparently 
antagonistic principles, the development of one being to 
the detriment of the other, yet the necessity for equal 
development of both being apparent to any observer. 
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FIG. 2._THE DAFT ELECTRIC STREET RAILWAY AT BALTIMORE. 


parts of the track have actually been submerged by the 
sudden storms peculiar to this region, when the spectators 
have been treated to the extraordinary spectacle of an 
electric motor hauling.a heayily loaded car, with the 
flanges of the driving wheels deep in the water! At such 
times, of course, the insulation was somewhat impaired, 
but never so much as to cause any marked change either 
in the speed and capacity of the motors or the load on the 
station dynamo. Indeed it is a cherished illusion of the 
motor drivers that the service is better at such times than 
in fair weather. 

The road was at first supplied with two motors only, 








the ‘* Morse” and the “ Faraday,” but these being found 


Sound vibrations acting upon mechanical telephone lines 
cause them to assume curves or indulations, in amplitude 
proportionate to the intensity of the exciting cause. 
would, at first thought, seem that the best result would 


It 


be attained through the development of the sensitiveness 
of the wires to vibration, as in the case of musical instru- 
ments. This theory is, toa great extent, true, but as the 


greatesf susceptibility to vibration is accompanied by a 


corresponding prolongation of tone, and as the transmis- 
sion of speech involves instantaneous variations of pitch 
and timbre, which Helmholtz demonstrates to be only a 
change of combination of the sound waves, it follows that 
che prolongation of a tone even for the tenth part of a 
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second after the voice changes to another syllable is fatal 
to distinct articulation, owing to the interference of 
the undulations of different contour. Following this 
theory further, one would conclude that a wire having 
no resonant qualities would prove best adapted to the pur- 
pose, and a gold, silver, lead or copper wire be preferable 
to iron or steel—a deduction directly in opposition 
to the first hypothesis. This latter deduction is 
also correct in theory, but in practice the ductil- 
ity of the denser metals has caused their _retire- 
ment. I have succeeded in getting good results by 
a combination, using steel wires in the form of a cable, 
obtaining great power of vibration combined with flexi- 
bility and made non-resonant by a coating of plastic me- 
tallic oxide, which serves also to protect the wires from 
rust. 

Diaphragms of mechanical telephones are also subject 
to the same laws. A thin, sensitive diaphragm of parch- 
ment or metal is thrown into continued vibration by the 
action of the wind upon the connected line wire, and 
vocal sounds become confused in transit and are altogether 





unintelligible at times. On the contrary, if the diaphragms 


a 


capacity, with means for inter connections, without inter- 
ference or confusion within a half mile radius has been al- 
ready attained. Just how much the capacity of the me- 
chanical exchange may be extended when it comes into 
general use in small cities, and the inventive genius of the 
world is turned in this direction, remains to be seen. We 
can all remember when the first New York City Bell Tele- 
phone Exchange was deemed a failure by its promotors, 
and the feeble telephone of 1878 was laughed to scorn by 
those would-be wise men who now hold that a mechanical 
telephone exchange system exists only in the imaginations 
of crack brained inventors, impractical enthusiasts, and 
scheming rascals. Enough has been already accomplished 
and practically demonstrated to place the success of the 
mechanical telephone beyond cavil, and its rapid adoption 
by railway corporations and private individuals bespeaks 
its growing popularity. 
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The Telephone Patent Suit. 








A special Washington dispatch of Feb. 5, to the New 
York Times, says: Whether the suit of the government 































































































FIG. 1.—THE BEERE-GRANT UNDERGROUND SYSTEM. 


are made heavy and non-resonant, the lighter vibrations, | to test the validity of the Bell telephone patent will be 


consonant sounds, etc., are lost or absorbed, and only the 
muffled vowel sounds are perceptible. Only recently has 
the secret of a perfect diaphragm been discovered. It con- 
sists of a light and deiicate diaphragm having small wires 
and leaden weights disposed upon its surface in such a 
manner that while allowing a portion of the diaphragm to 
vibrate from the action of a positive impulse, it is at once 
checked by the wires and weights, acting in the same 
manner as the dampers of a piano-forte, or a finger placed 
upon a vibrating violin string. This device also serves as 
a multiple point transmitter and greatly increases vibra- | 
tion. 

One of the greatest difficulties encountered, and one 
least understood by scientists generally, is the musical 
sound, or AXolian harp effect given out by mechanical 
telephones and telegraph wires. Scientific journals have 
been filled with the discussion of this phenomenon, which 
comes and goes apparently without cause, the wire howl- 
ing dismally for a few minutes in an apparently quiet 
atmosphere, and at other times giving forth no sounds. 
After years of experiment this trouble has been obviated, 
by stopping the line wire several inches from the dia- 
phragm, where it is supported by a cushion device, which 
absorbs the extraneous sounds. The effect of this appa- 
ratus would seem to prove that the humming sound is due 
primarily to molecular disturbances in thé line wire, pos- 
sibly due to change of temperature, and which can only 
be transmitted through metals or other vibratory solids, 
as by the interposition of a simple cushion device scarcely 
any such sound is emitted by the telephone, even during 
heavy gales, yet a whisper is transmitted at the same time 
without loss of power. 

The next question of importance is that of turning angles 
with tight wires in such a way that the vibrations will fol- 
low the line wire instead of stopping at the angles, as 
usually occurs. 

It is well known that vibrations set up in fluids, liquids or 
solids, radiate in direct lines, and are only turned aside 
abruptly with difficulty and at a great loss of power. It ia 
also known that vibrations will follow a tight wire for 
long distances, but will not follow or be transmitted over 
a slack wire. Combining these known laws, a hanger for 
mechanical telephone lines has been devised, which main- 
tains the high tension of the line wire and supports it at the 
point of turning an angle by a number of comparatively 
slack wires, placed at right angles thereto in such a man- 
ner, that the vibrations find a more direct route in follow- 
ing the line wire than via the short guy wires of the angle 
hanger. By combining with the angle hanger a suit» Je 
spring, the contraction and expansion of the line wire ‘1e 
to variations of temperature are compensated. This 
method of supporting mechanical telephone lines, so that 
but little loss of power follows the turning of acute angles 
naturally led to the conception of the central office, or ex- 
cha system, for connecting together any two lines 
similar in, effect to the ordinary electric telephone ex- 
change. The difficulties presented were of a purely me- 


tried before a jury is not yet certain. A decision on this 
point will probably not te reached by the government 
counsel until issue has been fairly joined and the lawyers 
have had time to study whatever answer the Bell people 
may see fit to make to the bill in equity. There are a good 
many points to be carefully considered, and not the least 
among them is the question of bringing the suit in some 
place where there is a chance of securing an entirely im- 
partial jury, in case it should be thought best to submit 
certain questions of fact to a jury. Solicitor-General 
Goode will hear the opinions of each of the govern- 





Solicitor-General was convinced they were the best men 
he could find. Mr. Thurman’s legal attainments and 
strength as a constitutional Jawyer are known every- 
where. Mr. Grosvenor P. Lowry was chosen from 20 
or 25 New Yorkers whose names were suggested to the 
government, because of his extended knowledge of elec- 
trical matters. He has been counsel for the Western 
Union Telegraph Company and now stands in that rela- 
tion to the Baltimore & Ohio Company. Mr. Chandler's 
learning and aggressive activity will be of great service 
in the trial, and he will have ihe aid of his partner, Gen. 
Eppa Hunton. Mr. Whitman, of this city, was very 
strongly recommended to the government, having made 
a high reputation as a patent lawyer, thoroughly familiar 
with every feature of patent law and knowing all about 


the details of work in the Patent Office. 
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The Beere-Grant Underground System. 





Underground conduits and subways are now the sub- 
ject of general discussion, and the final results of the labors 
of several commissioners appointed to examine into the 
most feasible plan are still to be recorded. 

Among the many methods proposed, one of the latest, 
illustrated in our engravings, shows considerable thought 
to have been bestowed upon it. The conduit or subway is 
so designed that it can readily be adjusted in connection 
with an underground railway, and provision is made for 
tapping the wires at any point. 

The external or outside casing is cast in one or more 
parts; and as shown in the cuts, consists of the parts A A, 
and base piece B, as shown in Figs. 1 and 2, which repre- 
sent respectively a longitudinal and transverse vertical 
section of the conduit. 

The bottom and sides are provided with grooves, 
shown in the horizontal section, Fig. 3, and receive the 
standards C, which may be also cast of the same material 
as the outer casing, and are formed slightly broader at 
the base, so that they will rest firmly in position on each 
side of the conduit, allowing sufficient room for a man to 
pass freely between them for the purpose of introducing 
or rewireing wires or cables, or for the purposes of inspec- 
tion, repairs, or making connections. 

On the top of standards C rests a continuous slab D, 
adapted to receive and hold electric light wires. Resting 
on the slab D, and covering the wires it supports and con- 
ducts, is a convex-shaped hollow covering-piece E E, 
extending from the roof or top of the conduit to the cov- 
ering-piece E, and resting upon it, or cast with it, is an 
upper or auxiliary standard or wire-carrier, shown in 
detail in Fig. 4. At stated intervals through the conduit 
or subway, and at or about the level of the slab D, the 
walls of the conduit are provided with openings G, for the 
ready introduction of wires or cables into buildings, 
through pipes or small conduits. The method of making 
connection is shown in elevation and plan in Figs. 5 and 6. 






























































FIG. 2. 


ment counsel before deciding where to bring the 
case to trial, and it is probable that their views will 
settle the question. The lawyers will meet here for con- 
sultation as soon as possible, and this it is hoped 
will be within a week. The bill in equity prepared by the 
government will be submitted to them for approval or 
amendment, and a general plan of action agreed upon. In 
the matter of convenience to the government, Washington 
would be much the most acceptable place for the trial of the 
case, but the desire that a jury should be obtained, each 
member of which would be absolutely impartial in a suit 
to which the government is. a party, will probably cause 
the selection of some other city. Boston is said to be the 
place preferred by the Bell Company, and there has been 
some talk about Memphis, but it is believed that some West- 
ern city will be chosen on the ground that there has been 
little or no telephone litigation in that section, and conse- 
quently that the chances there for an unprejudiced hearing 
would be better than elsewhere. The government realizes 
the magnitude of the interests involved in the trial, and 
it is especially desirous that the result, whatever it may 
be, shall be strictly on the merits of the case. The 
lawyers selected as special counsel for the government 
are regarded as fully competent to meet the strong array 
of legal talent which will look after the interests of the 





chanical nature, and an exchange of 200 or more subscribers 


Bell Company, and they were not chosen until the 





THE BEERE-GRANT UNDERGROUND SYSTEM. 





FIG. 3. 


At the main points of intersection man-holes are pro- 
vided, which afford a clear passage to the base line. Sur. 
rounding the wall line of the man-hole, which is illustrated 
in Figs. 7 and 8, is a passage-way which is reached through 
openings M M. 

The top of the man-hole has a suitable cover L, which 
may be perforated for ventilation. At the intersection of 
the conduits where the man-holes occur, the wires or 
cables are conducted from the pipes C, around the sides 
H H, and where they cross the entrance into the passage- 
way of intersecting conduits are carried below the floor 
line of such conduits, as the floor line of the passage sur- 
rounding the man-hole is depressed sufficiently to receive 
them, as appears in Fig 7. 3B, the passage-way surround- 
ing the man-hole, extends also above the top or roof A A 
of the conduits, the outer walls of the passage-way A sup- 
porting the roof section K K. 

The wires or cables from standard EL’ at the points of in- 
tersection of the conduits, are carried around the top of 
the circular passage-way on insulators P P attached to the 
roof sections K K, or tothe outside walls of the man-hole, 
or on the sides H H above the conduit, so as to be entirely 
out of the way of free passage to all parts for inspection. 

The slab or shelf D, carrving the electric light wires, is 
continuous, and crosses the entrance to the conduits, but is 
sufficiently high to permit a person to pass under it readily, 
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At points where the wires or cables are liable to be 
tapped for the purpose of connecting with buildings, the 
pipes and standards are constructed as shown in Fig. 9. 
R Rand R’ R’ are two sets of blocks, which, when joined 
together form tubular passage-ways in continuation of the 
pipes C C, and a wedge-shaped block S, isplaced between 
the two sets of blocks. When desired, the wedge S may 
be removed and the blocks R R and R’ R’ taken out with- 
out disturbing the rest of the structure, thus Jeaving the 
wires or cables free and easy of access for making connec- 
tions. The order of arrangements for cables and wires 
may be modified within wide limits. 

The external casing of the conduits or sub-ways is cast 
in sections of one or more parts, and the standards are 
placed in the same so as to break joints with the outside 
parts. Artificial stone, terra cotta or other suitable ma- 
terial may be used in the construction of the conduits or 
sub-ways, but the company controlling the Beere-Grant 
system prefer to manufacture and use for that purpose a 
special compound. The latter is used for making sewer, 
water and other pipes, and also for cementing cellars, 
walks and roadbeds. ; 

The material shows great strength, according to tests 
made by Prof, R. H. Thurston, and it is claimed 
thoroughly withstands the the action of acids and sewer 
gas, besides being a good non-conductor. 
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Early Electrical Apparatus in the Patent Office. 





In a recent lecture delivered before the Franklin In- 
stitute, Philadelphia, Mr. C. J. Kintner, chief examiner 
of the Department of Electricity in the United States 
Patent Office, spoke of a number of notable pieces of 
electrical apparatus in the possession of the office and of 
the wonderful increase in the growth of the business of 
this department during the past few years. 

Prior to the year 1881, electrical apparatus was only 
a sub department under the general classification of 
philosophical instruments. In that year it was made 
into a separate class, Since then the number of in- 
ventions has multiplied so rapidly that during tke past 
year the electrical department was given nine classes 
in place of one, The greatest epoch in the. history of 
the art was in 1876. Before that time there had been 
but 1,973 patents taken out for electrical inventions. 
Since then there have been 8,000 new patents. It was in 





FIG. 7. 


18338 that the first patent in this department was granted 
to D. Harrington, a Philadelphian, for an invention 
meant to cure disease by an application of elec- 
tricity. Two more patents were granted to the same in- 
ventor for similar devices, but these three were the only 
electrical patents granted before the regular establishment 
of the Patent Office, in 1836, Among the most famousof the 
models in the possession of the Government, Mr. Kintner 
mentioned Morse’s telegraph instrument, which he stated 
was, like all that inventor's models, a marvel of good 
workmanship and performance.  Bell’s ‘telephone, the 
Brush electric light, and many other devices not so well 
known to the general public, make up a list of inventions 
upon which large industrial operations have been based, 
and to which our present progress is very largely attri- 
butable, 
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The St. Louis Pole Tax. 

The case of the city of St. Louis against the Western 
Union Telegraph Company for failing to pay a tax on 
poles, which has been pending in the Court of Criminal 
Correction for nearly a year, was decided on Feb. 2 by 
Judge Noonan. A city ordinance provides that the city 
can levy a tax of $5 per pole on all poles erected within 
the limits by telegraph companies. When the col- 
lector attempted to collect this tax, the company refused 
payment, and a prosecution was at once instituted by the 
city in the Police Court. When the matter came up be- 
fore Judge Cady, he discharged the defendant, on the 
ground that the ordinance was unconstitutional, and, 
therefore, invalid. 


Criminal Coriection, where Judge Noonan has now 
affirmed Judge Cady’s decision on the same ground. He 
holds that the city can regulate the erection of telegraph 
poles, but cannot levy a special tax of $5 per pole. The 
case will go to the Court of Appeals. 
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A Likely Cable for Philadelphia. 





Chief Walker, of the Electrical Department, sat in his 
office yesterday, says the Philadelphia Press of Jan. 30, 
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Fic, 4.—THE BEERE-GRANT UNDERGROUND SYSTEM. 


with a pile of paper before him on his desk. He is pre- 
paring his annual report, which will describe every mile of 
overhead wire and every foot under ground in the city’s 
service, and give the results of his observations on the un- 










































































Figs. 5 AND 6.—THE BEERE-GRANT UNDERGROUND 
SYSTEM. 


der ground system in other cities. Hespoke in the highest 
terms of the new Waring insulated cable, of which he has 
a 300-foot electric light circuit laid under ground, which he 
has been testing. This cable, in which the copper wires 





are wrapped with thread prepared by some secret process, 


How to Wind the Magnets for Shunt, Series and Com- 
pound Machines,—II. 


BY CARL HERING, 
Shunt Machines. 


Let it be required to wind the magnets so as to make 
a shunt machine. 

Itis evident that the armature has to supply the sum of 
the currents in the external circuit and in the shunt mag- 
nets. It is therefore necessary to determine about what 
this shunt circuit current should be. In large machines 
it may be taken at about 1.5 to 2.5 per cent. of the current 
in the external circuit, and in small machines for from 10 
to 20 incandescent lamps, it will have to be taken as high 
as 10 per cent., and even higher, in order not to make the 
cost of the wire too great. Having determined this, ap- 
proximately only, the machine is run as above described 
until it gives the required current for the lamps plus that 
which will be required by the shunt. Let (a W) represent 
the magnetism in ampére windings obtained in the test 
under these conditions. 

It is evident that the size of the wire to be used for the 
magnets depends upon various quantities and conditions. 
For instance, it must not be too small, so that the current 
does not heat it too much. It must be large enough, so 
that the total resistance of the coils is not so great that it 
will not take its proper current as shunt to the machine. 
It must not be so Jarge, that it takes up more space than is 
allowed for the coils. It must not be so small, that after 
heating, its resistance becomes too high to take its proper 
current. It must be so large, that its resistance is small 
enough to enable an adjustable resistance to be placed in 
series with it, and to regulate the machine for varying 
service. Therefore, in trying to calculate the proper 
diameter directly from the ampére-windings, by trying 
different values for the current and corresponding number 
of ampére-windings, and calculating the resistance and 
size of the coils for each case, to see which wire is correct, 
it may be found tobe a tedious process and one which 
may or may not be of considerable length. 

In order to take into consideration all! these factors, the 
writer has deduced the following formule, which may be 
used to determine, by a single calculation and with cer- 
tainty, what diameter will meet these conditions, thereby 
facilitating calculations very much, as it eliminates the 




















THE BEERE-GRANT UNDERGROUND SYSTEM. 


then covered with asphaltum and finally with lead, is very 
probably the future carrier of electricity for the city. 

‘It is the best thing I know of to-day for underground 
service,” said the Chief, ‘‘It is perfectly satisfactory. If 
I had the means which I have been asking Councils to 
appropriate, I would put down some of it this smmmer. I 
shall put in some permanent regular circuits in the city 





Fic. 9.—THE BEERE-GRANT UNDERGROUND SYSTEM. 


anyhow. It ‘tests up’ perfectly, and it has been sub- 
jected to the severest tests we could give it. Itis equally 
good for telephone, telegraph or electric light service. 
You know the electric light is the severest work it can be 
put to; it is liable to burn out the ordinary cable, and the 
Brush is the hardest on the wire there is.” 

‘Ts it an expensive system ?” was asked. 

‘‘No,” the Chief replied, ‘‘ it is cheap. It is the only 
cheap perfectly insulating system that I know. It is quite 
within the bounds of introduction.” 

The system is working in Washington, New York, Chi- 
cago and other cities, and it has been thoroughly investi- 
gated in them by Mr, Walker, His report will be ready 





The city appealed from the decision to the Court of 


in about a week, 


element of guessing. 














Let (aW) represent the ampére-windings obtained from 
the above experiment. 

a = current in the shunt magnets of the finished ma- 
chine. 

W = total number of windings or turns on al) the mag- 
nets of the finished machine. 

R = total resistance of the magnet coils of the finished 
machine, in legal ohms. 

V = potential at the poles of the tinished machine, 

d = diameter of the naked wire in mils. 

ln = mean length, in inches, of one winding. 

i = length, in inches, of one winding of the lowest 
layer, which is about the same as the periphery of the 
core. 

Then it is evident that the resistance is proportional to 
the total length, W lm, and inversely as the square of the 
diameter, and is equal to 
R = 50.18 W Im 

d? 
in which 4 is the specific resistance, that is, the resistance 
in legal ohms of one meter of copper wire of 1 square 
millimeter cross section, at 0° C., while the constant 50.13 
contains all the various reduction constants, 

But by Ohm’s law 


4 





R= 
a 
Therefore 
V W lm 9 
_™ 50.138 — 


from which 





pif a igul lent 
d =\/ 50.18 





from which itis evident that the diameter can be calculated 
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directly from the (a W) and the potential, if the mean 
length of one winding is known. 

The value of this mean length can be determined from 
the in-ide length /, if the thickness of the coil is known. 
But this thickness again depends on the number of 
ampére-windings, the resistance of the wire, and the thick- 
ness of the insulation. It is possible todetermine relations 
between all these and introduce them into this formula, 
thereby eliminating the unknown factor /,,, but the writer 
has found it to make the formula so complicated that it 
becomes practically too troublesome to use. 

In actual practice so many elements enter, which are 
either inexact or limited to certain values, that an exact 
calculation has little value. For instance. the copper may 
have, and probably has, a different specific resistance than 
any figure which one might assume. Again, an almost 
inappreciable diminution or increase of the diameter 
changes the resistance materially; so also the temperature 
to which it is raised. The sizes of wire are also limited to 
certain fixed numbers, and the insulation has not always 
the same thickness. For these reasons, therefore, the fol- 
lowing approximate method of using this formula will be 
found to be practically safe and correct, while it is at the 
same time much more simple. 

The thickness of the coil is practically limited; if it is 
too thin, there is more iron in the core than is necessary, 
or the magnets are too long, or both; if too thick, the 
magnets are probably over saturated or too short, or both. 
Some of the older authorities say that the thiclness of the 
coil and core can be made equal. In the writer’s experience, 
however, it was found that this is far too thick for machine 
magnets, as it makes the cost of both wire and energy 
much greater than it ought to be. A better figure, ob- 
tained by the writer from actual practice, is, for a flat oval 
magnet, a maximum limit of about one-third the thick- 
ness of the core for cast iron, or about one-half the dia- 
meter of the core if it is circular. This will be found to 
be more nearly correct in actual practice for machine 
magnets, as it is based on real results as distinguished 
from theoretical deductions. 

The thickness being, therefore, limited to a compara- 
tively small range, it is quite safe to calculate the mean 
length of a winding from some assumed thiekness of coil, 
for it will be found that this length will vary very little 
for any possible variation in the thickness. For instance, 
in an actual case of an oval magnet, diminishing the 
thickness of the coil as much as 50 per cent. decreased the 
mean length only 7 per cent. 

Assuming, therefore, a certain approximate thickness 
of coil and having given the periphery of the core, the 
mean length may readily be calculated as follows. Foran 
oval magnet, not too flat, the lengths of the inside and 
outside layers are in the proportion : 

a+b 
a+b-+4e 
in which a and b are the length and breadth of the oval 
cross section of the core, and c the assumed thickness of 
the coil. 
This gives for the mean length of a winding 
2el 
lan = l+- 
a+b 


1 being the periphery of the core in inches. For a circular 
magnet in which the core has a diameter D the mean 
length is, evidently, 





ln = w(D+¢). 

If it is found, after completing the experiments and cal- 
culations, that the assumed thickness of coil is much too 
small, then it is preferable to lengthen the magnet cores 
80 as to reduce this thickness of coil, provided the magnet 
cores are not already saturated, that is, the cross section 
of the core is not too small. 

On the other hand, if it is found that the necessary 
thickness of coil is much smaller than the assumed, it 
shows that the magnets are too long. 

Having now determined this mean length for an as- 
sumed thickness of coil, the diameter of the wire can be 
calculated directly from the formula : 

;, 
da 00.18 — 
without having first to determine what current and what 
number of windings to take, as the known quantity (a W) 
enters directly into the formula. 

From what has been said above, some allowance, or fac- 
tor of safety, must be taken for the resistance, in order 
that when the wire is wrapped, it is not found that the 
resistance is a little too high to take its proper current. 
An allowance should also be made for introducing an ad. 
justable resistance by which the machine may be regu- 
lated. The factor of self-induction may also enter, and 
will have the effect to apparently increase the resistance, 
depending upon the degree of pulsation of the current, or, 
what is the same thing, on the number of commutator 
strips. In order to make allowances for all these factors, 
and introduce them iuto them into the formula, it is only 
necessary to diminish the value of the potential V in the 
formula accordingly. For ordinary purposes, 10 to 15 per 
cent. may be allowed, but it is safer to take 20 per cent., 
and even 25 per cent., if considerable variation in the ad- 
justable resistance is to be allowed for. Assumiug 20 per 
cent., it is only necessary to multiply the potential V by 
,80, and introduce this factor directly into the formula. 





Assuming for ordinary good copper wire a specific re- 
sistance 0 equal to 0.0162 at 0° C, the formula becomes, 
assuming a temperature of about 70° Fabr., 


ad = A/ 875 @ WV) Im 
/ 4 


in which d is in mils and /», in inches. 

If this should give a value which is too small, so as to 
be impractical, it shows either that the length J, is too 
small, that is, the cross section of the magnet too small, 
or that the ampére windings are very emall, or that the 
potential is high for the required ampére windings. In 
the last two cases it isonly necessary to take a larger 
diameter of wire and add external resistance in the shunt 
circuit. - : 

If the formula should give a very large diameter, it 
shows that either the magnets or the ampére windings are 
too large, or that the potential is very small for the re- 
quired ampére windings. If the magnets aré already 
saturated, and therefore cannot be made smaller, then it 
shows that the machine is overworked, unless it happens 
to be a low potential and high current machine, such as a 
plating machine, in which case a large value for d is quite 
correct. ; 

Having determined d, it is evident that we could now 
assume any current a, and make the corresponding number 





‘ ar aw), , 
of ampere windings ‘ , in all cases we would obtain 


a 


the proper ampére windings and the proper resistance. 
But there are practical limits, which are quite narrow in 
most cases, for we have assumed a certain mean length 
lm or a thickness c of the coil, and we must limit our- 
selves to this value of Im, to a certain extent at least, in 
order that the resistance may not differ much from what 
we must have. The method to pursue, therefore, is as 
follows : assume a certain current a, for a large machine 
about 1.5 to 2.5 per cent., and for a small machine as high 
as 10 per cent. of the total current, and by divid. 
ing it into the ampére windings, to obtain~ the 
number of turns, calculate the space occupied by the 
coil (remembering to use the outside diameter of the in- 
sulated wire), and see how near the thickness correspuds 
to the assumed thickness c. If it turns out to be 
much thicker, it;shows that the machine is overworked, 
and you have to take a larger current in order to diminish 
the number of windings. If, on the other hand, it gives 
too small a thickness of coil, it shows that the machine 
could be run more economically if necessary, and asmaller 
current could béused at the expense of an increased cost 
of the wire. It would not require more than a few trials 
to determine the right number of turns. 

If itis found that with the proper assumed current and 
the corresponding windings, it makes this thickness of coil 
too great, it shows that the magnet cores are too shor’, 
provided they are not already saturated. Or if, on the 
other hand, the thickness of the coil is found to be much 
thinner than the assumed, it shows that the magnets may 
advantageously be shoitened, ;rovided they are not 
already saturated. 

» (TO BE CONTINUED.) 
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The Dynamo as a Generator and as a Motor.* 


BY W. M. MORDEY. 


During the last few years an immense amount of atten- 
tion has been given to everything relating to theory and 
practice of dynamo machines. So thorough has been the 
study of the problems connected with these machires, 
which are of a cheyacter to appeal both to the physicist 
and the practical constructor or engineer, that it is now not 
difficult to lay down, in a fairly complete form. the laws 
governing their action, and the rules and principles under 
which they should be constructed ; although three or four 
years ago much confusion and uncertainty existed as to 
what was best in dynamo construction. 

But in electric motors the case is very different. , While 
it is easy toname physicists and constructors in consider- 
able numbers who hold clear and correct views on the sub- 
ject of electric generators, it is by no means easy to find 
definite and correct explanations of what is right and 
what wrong in regard to the allied subject of electric 
motors. 

And on no point does there appear to be greater un- 
certainty than on that of the analogies and the différences 
between the two machines. For instance, while it has 
been proved beyond question that in dynamos the most 
economical and best working conditions are obtained by 
employing field-magnets of great magnetic strength. and 
armatures v hich are relatively very weak magnetically, 
the only definite assertion within the writer’s knowledge 
given with authority on this point, asserts exactly the 
contrary to be the case wi h motors, viz., that the fields 
should be relatively much lighter and weaker than the 
armatures.+ ‘ 

Agaiv, what can be more striking than the great and 
known difference between dynamos and motors in respect 
to the very important matter of efficiency! Almost any 
modern generator will give a return in the form of elec- 
tric energy of 90 per cent. of the mechanical energy ex- 
pended in it, and a \useful yield of over 80 per cent. in its 


— 


* From the Journal of the Physical Society. , 
+ Profs. Ayrton and Perry, ‘‘ Electro-motors and their Government, ’ 











Journal Soc. Teleg. Eng. and Electricians, March, 1883, 





external circuit. In the case of the best generators this is 
a considerable understatement of the working conditions. 
With electric motors, on the other hand, one has to be 
contented with a much lower efficiency. The energy sup- 
plied to them is severely taxed in the process of conver- 
sion. Motors frequently yield, as mechanical energy in a 
useful and available form, only 30 per cent., and seldom 
more than 60 per cent., of the electric energy absorbed. 

The reversibility of the dynamo, or its ability to work 
either as generator or motor, has been spoken of as one of 
tho most important discoveries of late years (the great 
physicist credited with the expression of this opinion hav- 
ing apparently overlooked the fact that Pacinotti made 
his famous machine as a motor in the first place). But 
the fact that a given machine which will work well and 
efficiently asa dynamo, will not work so economically 
when its action is reversed and it is made to act asa 
motor, is a proof that the reversai is accompanied by some 
radical change inits action. This difference, where it is 
noticed at all, is generally sought to be explained by an 
assertion or a supposition that, having been designed and 
maée for one purpose, it was, therefore, not suitable for the 
other. No satisfactory explanation, as far as the writer is 
aware, has been given of the cause of this lower efficiency 
of motors, or. in other words, of how the missing power 
is expended. In what particulars a good motor should 
resemble a good dynamo, and in what they should differ 
from one another, are also interesting questions of great 
importance which await answers. 

The writer having, with Mr. C. Watson-—who is his as- 
sistant in the works of the Anglo-American Brush ElJec- 
tric Light Corporation—given some attention to the mat- 
ter from a practical point of view, a great necessity was 
felt for some foundation on which to work, similar in 
character to the broad general principles which serve to 
guide the practical constructor of dynamo machines. In 
the search for such general principles, all those ways of 
considering the actions which depend on the idea of mag- 
netic poles in the armature were abandoned. and the con- 
clusion was arrived at that the armature should have no 
polar action whatever, that the iron of the armature 
should have only the function of a conductor of lines of 
force, and that the power of the motor should be due to 
the simple action between tke lines of force of the mag- 
netic field and the armature wires conveying currents at 
right angles to those lines of force. This mode of regard- 
‘ng motor action is convenient on several grounds, and 
leads to certain conclusions. which, if correct, form sub- 
stantial bases for practical construction. Thus the arma- 
ture. instead of being, as hitherto, considered as a strong 
electro-mzgnet placed in the field of another electro-mag- 
net, is to have its electro-magnetic. functions reduced as 
much as possible, or prefecably suppressed altogether. 

The field is to be very strong. 

As with such an arrangement there is no polar effect in 
the armature except that due to the direct magnetic in- 
duction of the field-magnets, it follows that the maximum 
power is obtained with any given current when the brushes 
occupy an absolutely neutral position, or, in other words, 
when there is no ‘‘lead”’ and no distortion or rotation of 
the field. These conditions do away with the most trou- 
blesome and prolific cause of the sparking at the brushes, 
which is so often an objectionable feature of most electric 
motors. 

But by working backward in this way, it was seen at 
once that the conditions which seemed to be best for a 
motor were precisely those which the would-be designer 
of a perfect dynamo would set before him as his goal. 

Certain perfect analogies had been arrived at. In 
both dynamos and motors, according to this briefly 
sketched view : 

(1.) The field should be a very strong, the armature a 
very weak electro-magnet. 

(2.) In both generaters and motors “lead,” distortion, 
or displacement of brushes or of magnetic field is wrong, 
and is to be avoided by attention to (1.). : 

Whatever ‘‘ lead” there may be in either case, there is 
this difference, that in dynamos this ‘‘lead’’ is in the 
direction of rotation; in motors it is the opposite direction, 
as the course of the current through the armature is re- 
versed, but the field is the same. 

(3.) In both generators and motors absence of sparking 
at the brushes depends mainly on the cor.ditions of (1.) 
being complied with. 

(4.) Reversal of rotation. In neither generators nor 
motors is movement of the brushes necessary. 

But having got so far, a little consideration suggested 
the probable existence of another analogy. Since a dy- 
namo, having the above theoretically perfect form and 
action, with a constant field, would produce a constant 
electromotive force if ruv at a constant speed, independ- 
ently of the load or amount of current generated, a motor 
constructed on the same principles and having a constant 
field, if supplied with energy at a constani difference of 
potential, should run at a constant speed, independently 
of load. 

If this should prove to bea true analogy, a simple means 
of obtaining results of great use in the practical applica- 
tion of electricity would be obtained—results which have 
been sought in many directions, more or less complicated: 
without any great success. 

By permission of the Anglo-American Brush Electric 
Light Corporation, experiments were carried out in the 
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testing room of their works, witha ‘‘ Victoria” dynamo. 
The results ultimately obtained, which are given in the 
following tabulated account of the experiments, and in 
the curves plotted for them, show that this fifth analogy 
is as true as the preceding ones, a constancy of speed being 
obtained which was very remarkable, even when the load 
was increased, until much more than that which, as a 
generator, was usually considered the full working cur- 
rent was traversing the armature. 

Two sets of readings were taken, working up to about 
the same current in each set, bu! with the po’ential-differ- 
ence of the supply different in the two cases, as stated. 
The field was of the same strength throughout. The load 
consisted of another “ Victoria” dynamo driven through a 
modified White’s transmission-dynamometer, the work 
being varied as required by altering the external circuit of 
this dynamo. 

At first it appeared that the counter y eléotvomotive force 
of the motor was dependent neither on speed nor strength 
of field, 1s the latter was constant and the former very 
nearly so, while the current rose with the work; but cal- 
culation showed that this was not the case; indeed, it 
could not be so. 

Let us call the counter electromotive force e, and the 
loss of potential caused by the resistance of the armature 
e,, and the difference of potential at the terminals £. 
Then 

e+e,=E. 

Calling the current C, and the resistance of the arma- 

ture R, we know that 
Ce. OR. 

The resistance of the armature of the motor in question 
was ‘027 ohm, which we call: ‘03 in order to make some 
allowance for the effect of heating. 








Experiments with a D, *‘ Victoria” Shunt Motor at Constant 
E. M. F. 
F pone 
‘ re) tentia 
Speed. | Current. ‘anak | H., P.* 
nals. 
975 36.3 140 1.8 Curve A. 
965 66.5 140 | 6.6 | Maximum speed- 
948 97.1 140 ' 1287 /¢ variation : per 
945 130.8 140 16.3 | cent. 
680 29 100 1 | ; Curve B. 
677 61.4 100 4.8 Maximum speed- 
675 102 100 9.14 | variation per 
660 125 100 Bok ee cent. 





* * Including an liniitilieetbiol loss in transmission. 








In the first and last readings of the peers set of tests 
(curve B) we have, therefore, the following conditions : 


Spe d. ey. e. 
680 87 99.13 
660 3.75 96.25 
Now 
600 = 90.35 _ on. 18 





From which it appears that the counter electromotive 
force was exactly proportional to the speed, as is to be ex- 
pected where the field is constant and the magnetic dis- 
tortion nil. 

The other cases do not work ‘out with the same accu- 
racy. The results are, however, quite within the limits 
of error inseparable from the rather rough conditions of 
these workshop tests. 

One other fact may be pointed out in connection with 
these tables of results and curves. In the case of dynamos 
working with a constant field, the output with the same 
current is almost exactly proportiona] to speed, as the 
E. M. F. is also simply proportional to speed. So with 
the motor, the speed is proportional to the E. M. F. of 
supply, and the work, with the same current in the two 
eases, is simply proportional to speed, therefore, to 
E.-M. F. 

With regard to the theory alluded to above, that in a 
mo‘or t''e fields should be much weaker and lighter than 
the armature, it may be pointed out that in this, as in the 
other points mentioned, there is a real analogy between 
motors and generator-, inasmuch as, according to the 
views briefly expressed in this note, such a motor, al- 
though a bad one from most pointsof view, would have a 
certain advantage in that forits weight it would do a good 
deal of work. Similarly, dynamos may be, and have been 
built, which, although far from efficient and reliable, will 
give a large output for their weight. Their construction 
is, however, scarcely to be recommended on this ground, 
except, perhaps, under very exceptional circumstances: 
and they, as well as the motors constructed on. the same 
lines, appear to be instances of a mistaken apprehension of 
elementary principles. 

Having briefly traced the analogies between generators 
and motors thus far. the subject may be dismissed for the 
present with the remark thai a further consideration of 
the matter serves only to reveal the fact that in almost 
every phase of their actions the two machines afford fur- 
ther opportunities of a direct comparison. 

Turning now to the question of é@fficiency alluded to 
above, it is evident that there is some important cause of 
loss and waste of energy in eleetric motors which is absent 
in generators. This has always beena kind of lacuna in 
the explanations of the action of motors ; and in order to 





localize the loss and to ascertain its cause, the several pos- 
sible sources of waste were carefully considered. These 
are : (a). Friction at the bearing, air friction, and friction 
of the brushes against the commutator. (b). Loss of en- 
ergy in heating the armature and field-conductors, and a 
certain loss due to self-induction. (c). Loss by the produc- 
tion of eddy currents in the iron. 

Now it is evitent, especially with a generator or motor 
having the qualities sketched above, that at the same 
speed, and working with the same currents in its conduc- 
tors, the losses under (a) and (6) must be identical | 
whether it be working as a generator orasa motor. And as 
with such conditions its efficiency asa motor is lower than 
as a generator, the cause of the loss must be sought under 
(c), .e., the eddy currents ina dynamo must be less than 
in a motor, all other conditions being the same, And such 
is the case, the explanation arrived at by the writer and 
Mr. Watson being a very simple one. 

In a dynamo the rotation of the armature causes eddy 
currents to be generated in the iron core, in the same direc- 
tion as in the conductor proper with which the core is 
surrounded. Of course, as the armature is always more 
or less subdivided or laminated in a direction at right 
angles to the lines of force, any circulation of currents 
round the core is avoided, but local currents, which are 
aptly called eddies, are set up. and, taken as a whole, these 
eddy currents on the outside of the core are in the same 
direction as the current flowing in the copper conductors. 

In an electric motor, however, the eddy currents and the 
currents in the copper conductor are in opposite direc- 
tions ; as, although the E. M. F. set up in the conductor is 
in the same direction in a motor as in a Gynamo, the cur- 
rent in the former is forced through the armature in a direc- 
tion contrary to the E. M. F., or opposite to its course in 
a generator. According to thelaws of induction, there- 
fore, it will be seen that while in a dynamo the two sets of 
currents, those in the iron and those in thé conducior, 
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DIAGRAM SHOWING CONSTANCY OF SPEED UNDER 
VARYING LOADS. 


tend to oppose and to reduce one another, in a motor they 
act in such a manner as to mutually assist each other. 


"| Thus, with the strength of field, the current in the con- 
ductor, and the speed the same in the two cases, it will be |. 


seen that ina motor the eddy currents in the iron core of 
the armatures will be greater than in a generator, and 
therefore the heat lost in the former will be more than in 
the latter. There is little doubt that this is the cause of 
the lower efficiency of motors than of generators ; and it 
points to the advisability of giving evengreater atten tion 
in the former to those principles which are well under- 
stood for the reduction or elimination of eddy currents. 
_—_—_————se oe] 0o- 
Telegraphers’ Mutual Benefit Association. 





The Insurance Examiner-of New York has recently 
made a thorough examination of the condition of the 
Telegraphers’ Mutual Benefit Association, and has report- 
ed to the Superintendent of Insurance as follows : 

‘* NEw YorK, Jan. 19, 1886. 


“To the Hon. Robert A. Maxwell, Superintendent In- 
surance Department, Albany, N. Y.: 


‘*Sir: Pursuant to instructions contained in appoint- 
ment No. 489, the undersigned have made an examination 
of the condition and affairs of the Telegraphers’ Mutual 
Benefit Association of New York, and respectfully submit 
the following : 

‘*This association commenced business in 1867, and 
transacts life insurance business on the co-operative plan. 
Only those employed in the telegraphic business are 
eligible to membership. Its certificates provide for the 
payment of one thousand Jollars to the beneficiaries of 
the assured, for which members are assessed at the uni- 
form rate of one dollar for each assessment. 

‘“*As some of the members desired a larger amount of 
insurance in the association, an additional class, known 
as the Second Division, was established in 1880, the mem- 
bers of which are entitled to the amount of one assess- 
ment of one dollar on each of the members of said division, 
not to exceed one thousand dollars. The number of mem- 
bers in the first division is 2,921, in which there were 29 
deaths during the last fiscal year. In the Second Division 
there are 329 members, in which one death occurred during 
the last fiscal year. All losses are promptly paid and the 
expenses of management are very small. 

‘‘A reserve fund has been established in the First Di- 
vision amounting at present to $49,100, invested in the 
manner set forth in * Exhibit A,’ annexed hereto, which 





is a statement showing the financial condition of the As- 
sociation on Jan. 9, 1886. 
‘* A copy of the constitution and by-laws, marked * Ex- 
hibit B,’ is also tiled herewith. 
*The affairs of the association have been carefully, 
honestly and economically managed. 
** Very respectfully, 
** MICHAEL SHANNON, Chief Examiner. 
**JoHn A. Horan.” 
‘* EXHIBIT A,” 
Assets (First Division). 
Cash deposited with Western Union Tele- 


See ee $4,068.81 
Due trom members on assessments here- 
SORT UTE 06 bios 1 rn FFs 8 0 aN Geer te 2,000.00 
SOC BMRB ious 46 Von tials ¥+\d5.0504 6 $6,068.81 
Liabilities 
Four death losses unpaid.... ............ $4,000.00 
Pe cc olscsccrken ts cpberederecnss 2,068.81 
TOME GP ROOTO 6 6 hah se be cide cases ~ $6,068.81 
Reserve Fund. 
$3,000 par value Western Union Tele- 
graph Company 7 per cent. registered 
sinking fund bonds, due 1900, at $120.. $3,600.00 
$35,000 par value gold and stock 6 wa 
cent, coupon bonds, due 1895, at par... 35,000.00 
Loan on bond and mortgage............. 4,000.00 
Cash deposited with Western Union Tele- 
Sra Company assis. s6.5 3s ail Visi 6,500.00 
Total reserve fund assets.......... $49,100.CO 


Assets (Second Division). 
Cash oun hand 83.48 
Liabilities none. 
(Printed constitution and by laws not copied here.) 


—_-—__-__—__—_ <> 00 <> of @>—- —-—“- 


Song of the Wires. 





Oh, we are the wires, the jolly old wires, 
That stretch away over your heads, 
And now ‘tis our plan to shun if we can 

The burial each of us dreads, 


CHORUS. 
You only need open a bit of your eye, 
For easily we may be found ; 
Up there hanging high the wires you'll spy, 
And none of us under the ground. 


At all your big fires the network of wires 
Is fixedly right in the way, 

And the big ugly poles work harm to the souls 
Of many who curse them to-day. 


Because, as you know, we don’t want to go, 
But greatly prefer the free air, 

A commission we've got to consider how not 
And when not to bury us there. 


CHORUS. 
The blessed old wires, the jolly old wires, 
May still at their posts be found; 
All strung up to stay, we greet you to-day, 
With none of us under the ground. 
—New York World. 
ae oem 
Microphorie Figuring. 





A person with a penchant for figures has reckoned up 
the amount of the Bell Telephone Company’s profits for a 
period of ten years, with interest at 6 per cent., upon a sin- 
gle instrument costing $3.42 : 








Pe ET WORE...» so. onan nae Ac acetaned enn Gncead $14.00 
Se Ec icedavacccdstar ses: ps heunereeaknas 3.42 
10.58 

One year’s interest at 6 per cent............. eT eee 63 
Ge Pee OTM, oi Se Bei vent PRES Ceri ei 14.00 
: 25.21 

eI 720) Soc cc coe. saat ede pecs s 6hos neaaee 1,52 
Fg | ees Sry Perey tb ee 14.00 
40.73 

Cue Wen wth 6 is aS EAS Ah 2.44 
ee ES RTT ae eee 14.00 
57.17 

ee eens ee gc 5 1:1's <b aiced viele buleha¥ canis temase 8.43 
. +, wb.” ARR RR A ee 14.00 
74.60 

Ce BOR TONE ricki cca tncads sap abe pibepneranes 4.48 
i ON ES <6) ccc secthar andes’ ph ches sieaee canes 14.00 
93.08 

Te WE SNL sin od « kaw ainda pala cnaks eyeie exe 5.58 
WGI WORE CUINIET c'bs oc sddeteancststcabecPaeseeienrs 14.00 
112.66 

Coes wens eee eas ih sk tk cntb 5s ete maeedes cnceene 6.76 
See WOU FEI So cue etee ds teotvesy Siees pee dedees 14.00 
133,42 

oe IT ican cans Ameesensee Cab eheebedereen cee 8.00 
ee FIT SOILS 6 520 Wiis a's ca bs svcd o da bile ¥O dese ath 14.00 
155.42 

ie OIG 55 6 o's.o.5 conceals comceds 4) ants t eueskbin 9.32 
Se NE TIE 5-0 s'o.s cd cctcerne cess nakarene des, REA REH es 14.00 
We) i Sanined aed davecbinae bbaatdssdscnoeneibeskes $1 $178.74 74 


That is to say, the instrument "which cost $3.42 has 
yielded $178.74 gross revenue in ten years, 


Elects Hie Light Bids. 








The City Council, Hannibal, Mo., at a recent meeung 
opened the sealed bids for furnishing electric ligbt plant, 
which are as follows : 

United States Electric Light Company, $20,500, includ- 
ing the construction of a private line. 

Jenney Electric Light Company, of Indianapolis, $17,- 
351,25 ; includes putting up private line, 
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Van Depoele Electric Light Company, $17,435 ; does not 
include private line. 

The Jenncy Company, of Fort Wayne, Ind., $16,485, 
without private line.” : 

The Thomson-Honston Company, $25,000, without 
private line. 

The Excelsior Company made two bids for different 
methods of lighting—one at $19,500, and one at $17,500, 
including private line. 

The Brush Company made three bids for different man- 
ners of lighting— one $19,350, one $17,430, ard one at $15,- 
700, without private line. 

Brooklyn Electric Light Company, $12,700, including 
private line. 

The Council took the bids under advisement, and then 
awarded the contract to the Jenney Company. 

—_——— dee Porm = — — 


The * Handbook of Electrical Diagrams.” 


To the Editor of The Electrical World : 
Sir: I noticed lately in looking over Davis and Rae’s 
‘* Handbook of Electrical Diagrams” and connections, that 
there was a mistake in the diagram of Stearns’ differential 
duplex repeater. The diagram shows the main battery con- 
nected between transmitter lever and ground, and the re- 
sistance coil in connection between back spring of trans- 
mitter and ground. They should be transposed, to work. As 
I have never seen any correction of the above, I thought 
you might consider it worth notice in THE ELECTRICAL 
WorLD. 
THURLOW, Pa. 





W. M. MINER. 


— 
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Running Small Motors. 


To the Editor of The Electrical World : ; 

Srr : I lately purchased a small electric motor. When 
motor is wound for dynamo current, can it be rewound so 
as to be run by batteries, “gravity?” If so, what size 
wire shall I use, etc.? The motor I have is wound with 
18 sized cotton-covered copper wire, on field magnets and 
armature. An answer would truly oblige yours, etc., 

BEDFORD, Que., Can. Wm. KINEHAN. 

ANSWER.—Batteries will run your motor in its present 
condition if youconnect up a suitable number of them. 
You might get a better effect when using a few cells by 
increasing the size of wire, say No. 16.—Eps. E. W. 

————_—__- + @ 0+ @ 


Mechanical Telephones and Exchanges. 








To the Editor of the Electrical World : 

Sir : I would suggest to Mr. Hubbard that if he has really 
invented an efficient exchange system, now is the time to 
trot it out. 

If he can claim priority of invention, I presume the ex- 
aminers at the Patent Office will be in duty bound to do 
him ample justice. In the mean time, I am glad to learn 
that I have quite underestimated the capabilities of the 
mechanical telephone. If it can be depended upon to 
work a mile or more, as Mr. Hubbard assures us it can 
all the more need of an efficient exchange system. 

TORONTO, Can., Jan. 30, 1886. A. M. RostsrRuaa. 

++ -@ e+e 
Competitive Tests of the Edison and Weston Dynamo- 
Electric Machines, 





To the Editor of The Electrical World : 

Str: I beg to request you to acknowledge in your next 
issue that I handed you last Monday morning a further 
open letter, addressed to the Franklin Institute, referring 
to Professor Marks’ letter in your last issue; further, my 
remarks to the intemperate letter, signed by Mr. Prescott, 
Jr. The former letter you refused publication for the 
reason of its length, which I declined to “ cut down con- 
siderably” and for which you could not find space in any 
later issue. 


My enforced silence to both letters until they find publi- 
cation otherwise, would be taken by your readers and the 
Franklin Institute as an admission to their contents. 

CHARLES F, HEINRICHS. 

[We acknowledge the fact, as Mr. Heinrichs requests. 
The length of the communication was such as to render it 
utterly impossible for us to insert it at the present time 
unless it were considerably cut down.—Eps. E. W.] 


NEW YORK NOTES. 


OFFICE OF THE ELECTRICAL WoRLD, } 
Feb. 8, 1886. 4 

A week or two ago the Telemeter Company, of New 
York, was incorporated with the following gentlemen as 
trustees: Erastus Wiman, F. R. Upton, Eugene Crowell, 
President of the Edison Company; Robert Hewitt, Jr., 
Eugene Blackford, U. 8. Fish Commissioner; C. L. Clarke, 
and Wm. F. Brewster, Ata recent meeting of these trus- 
tees the ee | officers were elected: Erastus Wiman, 
President; F. R. Upton, Vice-President; W. F. Brewster, 
General Manager; C. L. Clarke, Superintendent; S. Allin, 
Secretary and Treasurer. ~These gentlemen are all 
very well known in electrical, financial and business 
circles. The telemeter system, as already explained 
and illustrated in the columns of THE ELECTRICAL 
WoRLD, is successfully employed for indicating and 
recording at any distance, however great, thermometers, 
barometers, steam gauges, tide gauges, gasometer gauges, 
and other instruments of like natuie. The telemeter elec- 
tric time system is used and agpmered by the Howard 
Watch Company. Seth Thomas Clock Company, and the 
Ansonia Clock Company, Mr, Clarke, the superintendent 














and electrician of the company, has labored very bard in 
pushing the system to a successful scientific and commer- 
cial basis, and in introducing the apparatus in the depart- 
ments at Washington , as well as among various parties 
in New York and other large cities. Tte headquarters of 
the new company at 21 Vesey street are being elaborately 
fitted up as an exhibition of their goods as well as a sales- 
room. Mr. W.F. Brewster, the general manager, for- 
merlv of the Hall Safeand Lock Company, wil: be in atten- 
dance to give any desired information as to the operation 
of the apparatus, pfices, etc. 

A. G. Newman. 1180 Broadway, formerly Newman & 
Capron, manufacturers of hardware specialties in electri- 
cal goods, is keeping up the reputation of the old house. 
A few days ago he showed me some very fine annunci- 
ators and burglar alarms of entirely original design. I 
noted specially the house annunciater (No. 408 in the 
tirm’s catalogue). No drops are used, but a pendulum 
moves to denote the number called. This house brought 
out the big annunciator used at the New York Stock Ex- 
change. It was the conception of one of the employés, 
and is claimed to be the largest in use, numbering up to 

Mr. Newman tells me they are now working on a 
useful signaling service for hotels, clubs, etc., for calling 
cabs and so forth, thus obviating the necessity for holding 
up a small lamp post and awaiting the arrival of a stray 
vehicle. It would be well to send for their catalogue. 

The well-known Butler Hard Rubber Company, 33 
Mercer street, this city, have for some time made a 
specialty of electrical supplies in their line, especially cells 
for the small pocket batteries that have lately been so 
much in use with small electric lights in personal 
jewelry. Seeing the —- of this department. and 
to meet the demand, they are now making hard rubber 
battery cells for domestic lighting generally, practically 
without limit asto size. 

The Shipman automatic steam engine, represented here 
by Hawthorn & Frisbre, 40 Cortlandt street, is beginning 
to receive the attention it deserves from electricians in 
need of small power for lighting and other plants or 
purposes, and desirous of securing a relly effective engine 
forasmall sum. I hear that Mr. Edward Weston, the 
well-known inventor, now hus one that he uses in connect- 
tion with a moderate sized lighting plant of his own. The 
interesting catalogue of this engine gives many valuable 
points on the subject of po-ver as furnished by the various 
Shipman makes. 

olmes, Booth & Haydens are running their machinery 
night and day on insulated wire, and are erecting a new 
building 40 x 185, four stories high, at Waterbury, Conn., 
for a new Office, etc., to meet the growing requirements of 
their covered wire department. The demand for their 
Forest City carbons is also rapidly growing. Mr. Adams 
will not be able to attend the Baltimore meeting on ac- 
count of the annual meeting of the Forest City Carbon 
Company, at Cleveland, O. 

WW. FB. 


NEW ENGLAND NOTES. 


BRANCH OFFICE OF THE ELECTRICAL WORLD, t 
Boston, Mass., Feb. 8, 1°86. 

At the meeting of the Board of Aldermen on Monday, 
Feb. ist, a petition wag received from the Highland (street) 
Railway Co., for the right to construct. operate and use 
additional motive power on any of its tracks, particularly 
to use a cable system and electric motors. 

The Telephone Company at Portland estimates its direct 
loss from the recent storm at $10,000. 

The Northampton (Mass.) city government a fortnight 
ago granted the Schuyler Electric Light Company per- 
mission to put in a plant for street and store lighting. 
To-night they voted to grant a petition from the Thomson- 
Houston system to put in.a plant on the same conditions, 
and afterward granted the same privileges and terms to 
H. S. Hyde of this city, representing the Fuller-Wood sys- 
tem. All three companies will do their best, and there is 
fun in store. W. 1. B. 

















PHILADELPHIA NOTES. 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 
PHILADELPHIA, Feb. 6, 1886. 


George T. Lanigan, a well-known operator, died at his 
residence in Philadelphia on Friday, Feb. 5, and was 
buried in this city last .Sunday. His premature death 
was due to a dropsical affection of the heart, complicated 
by kidney troubles. Mr. Lanigan was born on Dec. 10, 
1845. at St. Charles, River Richelieu, Canada, and was 
educated at the High School in Montreal. While still a 
boy he mastered telegraphy, and went into the employ of 
the Grand Trunk Railroad Company as telegraph operator. 
From that time until his death, after a brief but brilliant 
journalistic career, George never lost his attachment for 
**the profession.” Nooperator could be a stranger to him, 
and many were friends. Whenhe first began wafting the 
signals over the Canadian lines, the New York Albion 
was inits prime, and young Lanigan, then in his fifteenth 
year. sent it a contribution. It was printed and the author 
felt that he was the biggest man in Three Rivers, where 
he was then operator. In 1864 he left the key and entered 
journalism, being connected successively. in various ways, 
with the Montreal Gazette, Montreal Star, New York 
Herald (Canadian correspondent), Chicago Republican. 
St. Louis Globe-Democrat, Chicago Tribune, and (1874) 
New York World. There for nine years his brilliant work 
added daily to his fame. The extent and variety of bis 
contributions to the World were surprising. Besides his 
work on the daily—which was unexcelled in amount by 
that of any man on the staff—he usually had eight or ten 
columns of matter in the Sunday issue. He also wrote for 
Harper’s und other magazines. A more careful, industrious 
and versatile writer probably never lived. In literature 
as well as in politics he was absorbed, and poems and 
epigrams flowed from his pen so easily and gracefully as 
to be a never-ending source of wonder to his friends. The 
famous “World Fables,” the *‘ Akoond of Swat” and 
columns of pretty rhymes, as well as articles on general 
subjects, enriched the World’s pages during Mr. Lanigan’s 
career on that paper. and he made liberal use of his 
thorough knowledge of the French language to trans!ate 
many short stories and bright chesanane from the Paris 
journals. In 1883 he left the World to make the 

ochester Post-Eapress an independent paper, but 
when Cleveland was nominated Mr. Lanigan was not 
allowed to support him. Thence he journeyed to Phila- 
delphia, where he had many friends, and soon began to 








mark his individuality upon the Record, of that city. His 
health began to fail early in 1885, butit was not until last 
September that he was confined to his room. « His mind 
was Clear and active, and he insisted, with the advice of 
his physician, on looking after his favorite literary de- 
partment. This he did until within the past month. . To 
the last his brain was in perfect working order, and he 
died as he would have wished—easily, quietly, without 
having bad a single mental faculty impaired. 


Mr. igan wab married in 1866, to Miss Francis E. 
Barrett. hey had four children, two sons and two 
daughters. 


People who are fond of carping at the ** American ” sys- 
tem of overhead wires, and at the same time pointin 
out the beauties of underground as practical in Englan 
and Paris, cannot lay any sacred unction to their souls 
when they peruse the following from the correspondent of 
the Philadelphia Evening Telegraph, dated London, Jan. 
20, and published in the issue of that paper of Feb. 
1: ‘The recent unusually heavy falls of snow have had 
one good effect besides demonstrating the incapacity of 
London vestries to deal with anything unusual. They have 
again drawn public attention to the evils of overhead tele- 
graph wires. The heavily laden wires snapped in all di- 
rections, resulting in three serious accidents to pedestrians, 
and a score or two of narrow escapes. The Postal a 
authorities themselves are sinners, so far as the suburbs are 
concerned; for many of the new wires required by the in- 
creased number of dispatches since the sixpenny rate came 
into force are only placed underground in the more central 
parts of the metropolis, and, long before the limits of the 
metropolitan area are reached, emerge in all their gallows 
unsightliness to become a source of danger to a long-suf- 
fering public. en, too, since the introduction of the 
telephone, private overhead wires have increased to an 
alarming éxtent even in the city proper. I stood the other 
day on the Royal Exchange flags and counted nearly 250 
wires. Public feeling is being aroused upon the subject, 
and if Providence would only suffer a broken wire to de- 
capitate an Alderman, we should soon have matters im- 
proved.” mF. f. 








WESTERN NOTES. 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 
CHICAGO, Feb. 6, 1586. ( 

In my let*er of two weeks ago, I made mention of the 
fact that the United States Electric Lighting Company 
was having a little difficulty in getting its $80,000 incan- 
descent light plant, recently installed in the Cook County 
buildings, accepted by the county commissioners. At the 
time I wrote, but one side of the case had been presented, 
viz., the commissioners’, and Mr. Warren, of the United 
States Company, had not yet had a hearing. As soon as 
Mr. Warren’s side of the case was presented, the matter 
was seen by the commissioners in its right light, and the 
large contract was accepted by an almost unanimous vote 
of the commissioners. 

It seems that the opposition to the acceptance of the 
plant came mainly from one commissioner, who has not 
only shown bimself entirely ignorant of the terms of the 
contract and the general plan of the lighting, but has also 
seemed divided in his opinion as to whether the electric 
current was conducted through a Lole in the wire or by 
means of a wick dipped in oil. 

The commissioners found that not only was the light 
sufficient, but thai it was exceedingly strong, and that in 
this respect there was no fault to be found. They there- 
fore decided that the plant wasin every way satisfactory, 
and the installation as a whole was accepted and now be- 
longs to the county. It might be mentioned that the gas 
people are, by the installation of the plant, deprived of a 
revenue of scme two or three thousand dollars a month, 
and it is just possible that some of the objections to the 
acceptance of the electric light contract may have been 
inspired in their interest. 

There is no more energetic, wide-awake, or pushing 
company in the electric light business in the West than the 
Fort Wayne Jenney Company, of Fort Wayne, Ind., R. T. 
McDonald, manager. This company bas put out an ex- 
ceedingly large number of arc light plants, and their fac- 
tory is running to its fullest capacity to supply the demand 
upon it. The company publishes a very formidable list of 
plants installed by it, and repoits the outlook for future 
business as exceedingly bright. This company’s elec- 
tricians have recently made some inventions which, if I 
am not mistaken, will increase wonderfully the efficiency 
of arc lights. 

Mr. W. S. Smoot, president of the Western Electric 
Company, is confined to bis bed by illness. 

Recent sales of electric lighting spperetne by the West- 
ern Electric Company are two 25-light machines to Pains- 
vilie. Ohio, and one 25-light machine to St. Paul, Minn. 

‘‘ Diamond Joe” Reynolds and Robert Bines each filed 
a bill several weeks ago against Charles Whitlock, R. M. 
Lenton & Co., and John C. and Thomas B. Gault, alleging 
that defendants persuaded them to buy stock in the Inter- 
State Telephone and Telegraph Company, which did not 
turn out as represented. They claimed to have in- 
vested about $44,000. Reynolds bought through John 
C. Gault, who is a well-known railroad man, and 
Bines through Thomas B. Gault, anda member of the 
firm of R. M. Lenton & Co. They claimed to have paid 
from $45 to $50 for every share, while the parties through 
whom they bought paid only $15 a share, and made the 
difference for themselves. An answer wasfiled this week 
in which it is claimed that the stock was bought at the 
price reported to’ Reynolds and Bines. The defendants 
deny having received any bonus and all unlawful collu- 
sion or conspiracy, and maintain that the stock is now 
worth $100 a share and hard to get. They will fight the 
case, and have retained John N. Jewett and Gen. Durbin 
Ward. The complainants asked the court to decree them 
additional shares of stock in the company for the differ- 
ence between what thcirs cost and what they paid for it. 

The Railway Telegraph Supply Company are nearly set- 
tled in their new quarters, 211 and 213 Randolph street, 
this city. 

The new address of the Electrical Supply Company’s 
Western house is 171 Randolph street, Chicago. 

Mr, William Hubbard, the inventor and manufacturer 
of the well-known ‘‘ Elgin” mechanical telephones, is 
making some radical improvements in his instruments by 
which he attains surprising efficiency in non-electric tele- 
phones, These improvements also include a complete ex- 
change system, the chief feature of which is extreme sim- 
plicity, combined with complete satisfaction as to the 
doing of the work, 
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When in Elgin the other day, I visited the new incandes- 
cent light station of the Edison Company there. The sta- 
tion is a with all the latest Edison devices, and four 
250-light Edison dynamos, giving the plant a present ca- 
remy of 1,000 incandescent lights, and subscribers have 

n obtained for nearly the full capacity of the installa- 
tion. The dynamos will be driven by water-power, but 
one of Edward P. Allis & Company’s (Milwaukee) engines 
will be put in for use in case of emergency. : 

The Globe Electric Engineering Works, of Chicago, 
H. A. Streeter proprietor, have recently devised a very 
ingenious and efficient current indicator, which is also 
capable of being used as a voltmeter and ammeter. Mr. 
Streeter is rapidly pushing his company to the front, and 
is evidently determined to give it a prominent position in 
the electrical field. 

The Illinois Street Gas Company’s blow-pipe for solder- 
ing wires is selling rapidly among the electric light com- 
panies. W. A. K. 





CLEVELAND, O., Feb. 4. 

Strange to say, Cleveland, O., is nota very brisk elec- 
trical field. It would pay some firm like E. S. Greely & 
Co. or J. H. Bunnell & Co. to set up a branch store and 
factory. 

The Brush Electric Light Company are working nights 
now up to 8 or 9 o’clock. There has been some talk about 
lighting Woodland ave., Prospect street and Garden street 
with the Brush arc lamps. There are only two companies in 
Cleveland doing any business with the electric light. They 
are the Brush Electric Light Company and the Cleveland 
Electric Light Company, the former using the, Brush sys- 
tem and the latter using the Thomson-Houston, which 
gives good satisfaction. 

The Electric LightSupply Company have just got out a 
lot of electric bell skeleton forms. The Cleveland Electric 
Manufacturing Company have set up quite a number of 
their electric watchman’s register. 





EVANSVILLE, Ind., Jan. 30, 1886. 

The United States Electric Light Company has scored 
another victory by securing the contract over competing 
companies for a 300-light incandescent plant to light the 
St. George Hotel. Other companies bid lower, but Mackey 
& Houston, the proprietors, awarded the contract as 
above. Their hotel is heated by steam, and when 
lighted by incandescent lamps it will be absolutely 
fire-proof and second to no hotel in the State of Indiana. 
Gas has cost them over $3,000 a year. Some winter months 
their gas bills amount to $400. The Courier Company 
are running 72 lamps with their 60-lighter, some of them 
over 500 feet.from the dynamo, at less than one-fifth of a 
cent per lamp per hour. Mr. Peck, engineer of the Mel- 
rose mill, states that he sees no increase in the amount of 
fuel used since the light was put in. Mr. Ruston, the 
superintendent of the company, says it doesn’t cost them 
more than coal-oil. The Courter says: 

A year ago in February, we put ina 30-light incandes- 
cent electric light plant to light our office. It worked so 
satisfactorily, that about six months ago the capacity was 
increased to 60 lights, lighting the Courier office, the 
Lottie restaurant, Jones & Brown’s livery stable, C. 
Laval’s drug store, Mayer & Schoenfield’s and J. R. Green’s 
saloons. The system isthe Weston, made by the United 
States Electric Lighting Company, of New York. One 
other plant has been put in here—that of the Melrose 
Milling Company, who took the 30-light machine which 
was taken out of the Courier office, and used to light up 
their mill. And now Messrs. Mackey & Houston have 
signed the contract for a 300-light plant to be placed in the 
St. George hotel. Major Booth is the agent here, who has 
effected all the above sales, and, as usual, the Courier is 
the pioneer in improvements, having taken the burden of 
experimenting for the public. The lights give the greatest 
satisfaction wherever used. 


TAR TELEGRAPH. 


T. M. B. A.—Assessment No. 194 for February, 1886, of $1 
has been made to meet the death claims of C. E. Chute, 
James Farrell and E. H. Kearney. Mr. Chute had been a 
member since 1873, Mr. Farrell since 1869, and Mr. Kear- 
ney since 1872. 


A Brooklyn Prodigy.—The New York World gives the 

rtrait and biography of Reuben Goodfellow, a Brooklyn 
0 11 years old, who can send from 36 to 38 words a 
minute, and receive from 30 to 85 words. He is willing to 
leave school and be an operator at once. We advise him 
to stay at school for the present and to study electricity 
meantime. 


Decrease in Cable Receipts.— At the annual meeting of 
the shareholders of the Anglo-American Cable Company 
in London, Feb. 5, it was reported that the receipts for 
1885 had been reduced £93,926 as compared with those of 
1884. This was explained by the cutting of rates and the 
competition of the Mecha: ennett Company. The Chair- 
man of the Anglo-American Cogent predicted that there 
would soon be an increase in cable tariffs. He declared 
that if the Mackay-bennett people declined to be influ- 
enced by the reasons in favor of higher tolls, a war of rates 
would be inevitable. 


Cheap Telegraphy.—The House Committee on Post- 
offices had a hearing on the postal telegraph question on 
Feb. 2. President Green, of the Western Union, was un- 
able to be present on account of illness, but desired to be 
heard at some future time. Mr. Money, chairman of the 
committee in the last Congress, made an argument oppos- 
ing the establishment of a postal telegraph; but he thought 
that the government should endeavor to cheapen and 
facilitate telegraphic communication by contracting with 
some telegraph company to transact all business submitted 
to it after a certain date, as provided in the Rogers bill, 
under which twenty words could be sent anywhere in the 
United States for fifty cents, and could be sent a thousand 
miles for twenty cents. The Baltimore & Ohio Telegraph 
Company also expressed a desire to be heard on this 
question. 


A Plan to License Operators..—The Dubuque Tele- 
graph says tnere is a movement on foot among the railroad 
companies to secure the yon of a law licensing tele- 
graph operators, engineers, conductors and other employés 

olding responsible positions. If any law in that direction 
is needed, éne that would compel railroad men to employ 
capable and efficient superintendents only—men who can 
discriminate between capable and incapable trainmen and 
operators—would seem to be better. It is generally sup- 
posed that railroad companies employ good and trust- 








worthy men to take charge of their trains and = 
offices, and that confidence which the people repose in the 
companies is rarely abused. State interference would not 
make railroad traveling any safer to the general public, 
and it would relieve the companies of a measurable re- 
sponsibility when an accident occurred. A licensed tele- 
graph operator, conductor or engineer, is just as liable to 
get drunk, or make a blunder in judgment when sober, as 
he would if licensed. We think it a better plan to leave 
the responsibility where it now rests—to the discretion of 
just such men as the companies sg to superintend 
their lines and trains. We will all feel safer in their hands 
than in those of a commission. 


THE TELEPHONE. 


A Falling Off.—The number of telephones in use in 
Manchester, N. H., has decreased from 400 to about 150. 


St. John, N. B.—The wires all over the country con- 
tinue to suffer severely from the late hard weather and 
heavy snow. Bad reports come from the Dominion. At 
St. John, N. B., out of 170 miles of telephone wire in opera- 
tion, not more than 25 miles was left on the poles. 


A Telephone Manager Missing.—A dispatch from 
Savannah, Ga., of Feb. 5, says: H. J. Valleau, Manager 
of the Bell Telephone Exchange here, disappeared on Sun- 
day. 3B. F. Dillon, Manager of the Western Union Tele- 
graph office, has been‘appointed.temporary manager in his 
place, . Valleau’s books are correct as far as examined. 

Massachusetts Legislation.—Among the multitude of 
orders before the Massacbusetts Senate last week was one 
by Senator Cogswell, of Essex, providing that no tele- 
phone company shall charge to ex-eed $3 a month where 
one telephone is used, nor more than $2.50 where more 
than one is used by the same individual, firm or company, 
and fixing switching fees at 15 cents the first five minutes 
and five cents for each additional five minutes. Senator 
Scott, of Middlesex, put in an order relative to placin 
telegraph and telephone companies under State control. 
Among the petitions was one of F. W. Stickney and others 
that the right of the Bell Company and other telephone 
companies to hold stock be limited. 


The Struggle in New Orleans.—Argument was heard 











8, before Judges Pardee and Billings, in the case of the 
Bell Telephone Company against the National Improved 
Telephone Company. The question raised by the litiga- 
tion isin regard to the “‘ sole right” claimed by the Bell 
Company to manufacture electric speaking telephones 
under its patent. Mr. Farrar, one of the counsel for the 
defense, submitted a motion to continue the case in- 
definitely until the suit brought by the government is 
disposed of. The Court ruled the motion to be cumulative 
with the injunction, reserving the right to separate them 
in the course of the proceedings. The case was proceeded 
with. 

Litigation Expenditure.—The House Committee on 
Expenditures in the Department of Justice agreed, on Feb. 
4, upon a resolution’calling upon the Secretaries of the 
Treasury and the Interior and the Attorney General for 
information as to the amount of money, if any, which had 
been expended by the Government in the telephone cases 
recently before the Interior Department. Chairman Gib- 
son said that the Hanback resolution limited the scope of 
the investigation to the expenditures of the Government, 
and while the committee did not want to shirk any re- 
sponsibility, it had no authority to open up the telephone 
controversy. He said that, as one member of the com- 
mittee, he did not think it should be made.a Court of 
Appeals to decide whether Secretary Lamar’s decision 
was correct or not. 


A Pan-Electric Consultation.—A dispatch of Feb. 6 
from Washington says: The members of the Pan-Elec- 
tric combination gathered in Washington early this week, 
and it is asserted that their wishes have been consulted in 
the selection of special counsel. This morning General 
Joseph E. Johnston, President of the Pan-Electric com- 
panies, and United States Commissioner of Railroads, held 
an earnest consultation with ex-Congressman Casey Young, 
and the members of the combination subsequently appeared 
more confident that their wishes in regard to the selection 
of a court in which to bring the suit will be respected. 
The Pan-Electric people pou that the suit shall be in- 
stituted at Memphis, St. Louis, Kansas City, or Cleveland, 
Ohio, in the order named. One reason given by them for 
preferring Memphis is that Judge Baxter, in whose circuit 
the Memphis District is, has rendered several ‘* anti-mo- 
nopoly decisions.” 


Proceedings at Washington.—A dispatch from Wash- 
ington of Feb. 4, says: Solicitor Genetal Goode is now 
engaged in the preparation of a bill to be filed against the 
American Bell Telephone Company to vacate and annul 
its patent. He says that the suit will be instituted as soon 
as the papers can be prepared, and that no decision will be 
reached in regard to the place of bringing it until all the 
papers are ieady. The House Committee on Expenditures 
in the Department of Justice to-day agreed upon a resolu- 
tion calling upon the Secretaries of the Treasury and the 
Interior and the Attorney General for information as to 
the amount of money, if any, which had been expended 
by the Government in the telephone cases recently before 
the Interior Department. Chairman Gibson said that the 
Hanback resolution limited the scope of the investigation 
to the expenditures of the Government, and, while the 
committee did not want to shirk any responsibility, it had 
no authority to open up the telephone controversy. He 
said that, as one member of the committee, he did not 
think it should be made a court of appeals to decide 
whether Secretary Lamar’s decision was correct or not. 


Litigation in Canaida.—An Ottawa dispatch says that 
A. A. Dickson, of Montreal, manufacturer of electrical in- 
struments, has filed an application with the minister of 
agriculture, with a view to testing the validity of the pat- 
ent for the Blake transmitter held by the Bell Telephone 
Company.- Iu 1879 letters petent were granted Mr. Blake, 
the inventor, by the patent office. In 1880 he assigned by 
a deed of right to sell and manufacture to the Canadian 
Telephone Company, and they in turn assigned to the Bell 
Telephone Company in 1882. The petitioner claims that 
the patentees have not observed the conditions of the law 
in that they have at various times after the expiration of 
twelve months from the date of the issue of the letters 
patent imported, or caused to be imported, into Canada, 
parts of the machine for which the patent was granted ; 
that machines were imported and put together in Montreal 
and other places, and that the manufacture of these ar- 





ticles did not begin in Canada within a period of two years 
of the date of the patent, as required by law. As the pe- 
titioner has manufactured these articles, a dispute has 
arisen as to his right to do so, and this case has been 
brougbt before the minister so that the point may be defi- 


nitely settled. plas 
THE ELECTRIC LIGHT. 


Lebanon, Pa., is to be lighted by electricity. 

San Angelo, Tex., is favorably inclined to the idea of 
having an electric light plant. 

Northampton, Mass.—The Northampton Electric Light 
Company starts off with a capital of $15,000. 

In Burling and Finishing Rooms.—Electric lights 
have been put in the burling and finishing rooms of the 
Peace Dale Manufacturing Company. 


For Street Carriages.—The success of the incandescent 
electric lamp for private carriages in Paris, as a substitute 
for candles and oil: lamps, is pronounced complete. 


Marquette, Mich.—The Iron Bay Manufacturing Com- 
pany, Marquette, Mich., puts in an electric light plant. 
_ Iron Bay Foundry has an Ingersoll air-compressor 
plant. 

Rochester, N. H.—Rochester is to have the electric 
light with one thousand incandescent lamps of 16-candle 
power for in-door lighting. and fifty arc lights of 2000-can- 
dle power for street lighting and large stores. ’ 

At Treberg, Germany.—At Treberg, the celebrated 
clock-making town in Germany, the wondsrful waterfall 
hus been utilized to drive a turbine, and the electric light 
is now supplied to the town ata cost in excess of the ex- 
pense incurred by the use of petroleum lamps; but it, is 
said that more than ten times the amount of light is given. 

An Increase of Capital Stock.—The Citizens’ Electric 
Illuminating Company, of Brooklyn, N. Y., has filed, at 
Albany, the proceedings of its meeting, at which its capi- 
tal stock was increased from $200,000 to $500,000, divided 
into 5,000 shares of $100 each. On the proposed increase 
of capital, 1,850 shares were voted upon. The same r 
states that $500 was paid on the capital in cash and B09. 
500 thereof 1n property. The debts do not exceed $56,- 








in the United States Circuit Court at New Orleans on Feb. | 859.60 


The World Their Parish.—Armington & Sims, Provi- 
dence, have received an order for a number of additional 
engines from the Italian Government, to be used for elec- 
tric lighting purposes in Milan. This order will make 
twenty engines of this company’s manufacture in use in 
Italy, and besides they have forty in use in the city of 
London, sixteen in Chili and several in France and other 
European countries. 


Des Moines, Ia.—The Capital City Electric Light Com- 
pany, Des Moines, Ia., has just started up a plant of sixty 
arc electric lights. M. Agard, superintendent, writes that 
he is much pleased with his machinery, especially the en- 
gines, which are perfect in operation. The engines are of 
the Armington & Sims make, and, together with the rest 
of the steam plant, were furnished by the Pond Engineer- 
ing Company, St. Louis. 

The Result of Mistaken Kindness.—Harry Worman, 
a bright boy of Fostoria, Ohio, according to a report from 
that place, showed so much interest in electrical experi- 
ments that he became a privileged character at the elec- 
tric light works, no other outsider being permitted near 
the dynamos. The other day he wanted to receive a “‘good 
shock,” and so got a pail of water and, touching the posi- 
tive pole of adynamo with a rod in one hand, put the 
other hand in the water, and fell back dead. 


APPLICATIONS OF POWER, 


The New York Underground Electric Railroad.— 
The work of canvassing for the consent of property own- 
ers along the proposed route of the underground road of 
the New York District Railway Company has been begun, 
Papers are being circulated for the signatures of the own- 
ers, stipulating that they consent to the construction and 
operation of the road under Broadway, provided that the 
vault wall of their respective premises shall be substan- 
tially rebuilt of stone and brick at the curb line, not less 
than 2 feet in thickness, and that the permanent sewer, 
gas and steam pipes and electric wires and conductors 
shall be in place and operative before existing pipes and 
wires are removed. At the office of the company, No. 146 
Broadway, it was said, a few days ago, that it was too 
early yet to give any definite figures in regard to the con- 
sents obtained. From partial reports made by the can- 
vassers, however, Mr. dard felt warranted in saying 
that a number of legal consents had already been re- 
ceived, and that the scheme of the Distri.t Railway bad 
met with very general favor from property owners along 
the line of Broadway. 














Mr. Jay Gould’s Body-Guard.—A man who claims to 
know Gould well says that his detectives cost him 
more than all the clerks in his New York offices. He 
never makes a Penge Aes the shortest—nowadays 


without first sending his scouts on abead to discover if 
any obstacles are likely to be encountered. 


General Huidekoper.—The Tribune's ‘‘Man About 
Town” says: I met here yesterday General Huidekoper, 
the one-armed soldier who was removed from the Phila- 
delphia Post-office to make room for one of Samuel J. 
Randall’s henchmen. He told me that he has come to 
New York to live, and is engaged as vice-president and 
general manager of the Metropolitan Bell Telephone Com. 
ceny. From the fact that Mr. Theodore N. Vail sailed on 

nesday for Europe, I judge that he is the acting exec- 
utive officer of the company. 


Mr. Edison’s Engagement.—An Akron (O.) dispatch 
says: Announcement has just been made to friends of the 
bride expectant of the engagement of Thomas A. Edison, 
the electrician and inventor, to Mina, second daughter of 
Lewis Miller, of this city. Miss Miller first met the Menlo 
Park wizard last February, while visiting at the home of 
Mrs. Edward Gilliland, wife of Mr. Edison’s associate, now 
of New York. Acquaintanceship was fostered bya meet- 
ing of the twain at the Chautauqua Assembly last sum- 
mer, and the engagement was contracted on a visit of Mr. 
Edison to Akron about six weeks ago. Miss Muller 1s a 








handsome brunette of 20, just 18 years Mr, Edison’s junior, 
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and her accomplishments in music and in letters, together 
with her rare social greces, have made her a favorite far 
beyond the circle of local acquaintanceship. She gradu- 
ated at a Boston seminary in 1884, and then made a jour- 
ney through Europe. Her father is the chief stockholder 
in Aultman, Miller & Cc.. the great mower and reaper 
manufacturers in this city. He is worth from $1,500,000 
to $2,000,000, and is better known throughout the country 
as the President of the Chau! auqua Assembly. 


Mr. Henry Guy Carleton, the playwright and 
author, has designed and given to the public, for free use, 
a system for detecting dangerous eléments in colliery air. 
It consists of a number of balances. each capable of weigh- 
ing to one-tenth of a grain, placed in various parts of the 
mine, and connected by a systein of insulated wires to a 
similar balance peocrt in the observing room in the Super- 
intendent’s building. Each balance holds inequilibrum a 
thin glass bulb, hermetically sealed, of 300 cubic inches 
capacity. All the balances are placed in equilibrum at 
the same moment, consequently all will be affected alike 
by future changes in barometric presssure. The 300cubic 
inches of air which the bulb displaces weigh 93 grains at 
standard pressure. A similar bulk of fire damp will weigh 
ns aan 51 grains; consequently, if the bulbs 
balance in air, they will weigh 42 grains when surrounded 
by pure fire-damp, and will be thrown out of equilibrum 
by paprquester of 1 per cent., as the balance is sensitive to 
one-tenth of a grain, On its equilibrum being disturbed 
each balance transmits a signal electrically tothe central 
office, indicating at the same time its number and loca- 
tion. The miners can then be warned or the gas can be 
removed by ventilation, as the conditions dictate. 





SPARKS AND FLASHES. 


The Great Demand.—Mr. Edison has invented a sys- 
tem by which be can telegraph from a rushing train. This 
wonderful man ought also to invent a rushing messenger 
boy to carry the dispatch.— Albany Times. 


A Chestnut for the Persian.—An English engineer was 
trying to explain the electric telegraph to a Persian 

vernor. Finally he said, ‘‘ Imagine a dog with his tail 
in Teheran and his muzzle in London. Tread on his tail 
here and he will bark there.” 


A Telephone Explosion.—Ani now it appears that the 
innocent looking and often abused telephone is charged 
with mortal danger. John Wilson, the eccentric colored 
newsman, last nig!t hobbled along Main street, loudly 
yelling in that peculiar, searching voice of bis: ‘* ’Mercial 
Ad’tiser! AlJlabout telepone ’splosion !"— Buffalo Courier. 


A Hint for Hess.—The telegraph polesin New York city 
are not exactly inimical to the Government, but they are 
a public nuisance. If Bismarck succeeds in expelling the 
Poles from Prussia, perhaps he will assist us to dispose of 
our poles. As Commissioner Jacob Hess is a personal 
friend of the Chancellor and is a sert of chance seller him- 
self, perhaps he will act on the hint.—N. Y. World. 


Good News for Benedicts.—‘‘ I sce Edison, the inventor, 
is going to be married.” 

‘Ig he? Good! I'm glad of that.” 

** What interest have you in it?” 

‘* Well, you see, I’ve been afraid he would invent some 
confounded electric contrivance by which a woman could 
tell just how long her husband had carried her letters in 
his pocket, or some foolish thing of that sort. But, of 
course, if he’s going to be married .”’—Chicago Times, 

How Tyarsome.—Méphistopheles had an [Res 
delight at the London Lyceum lately, where Mr. Irving 
is playing Faust with several electrical effects. Mr. 





Tyars, playing Valentine for the first time, says the Lon-| treated the counsel for the accused. 








don Electrical Review, forgot to attach the electrical ap- 
paratus to the handle of his swerd. The consequence 
was that in the duel with Faust every time his weapon 
was touched by that of Mephistopheles the current ran up 
his arm and playfully tickled his funny-bone. This 
must have vastly amused the Devil, but Mr. Tyars can- 
not be prevailed upon to repeat the entertainment. 


“‘ Mam Holds the Fort.”--‘‘R-r-r-r !” went the telephone 
in the Gratiot avenue station the other day, and when the 
captain called ‘‘ Hello!” a voice inquired: ** Are you 
the police?’ ‘‘ Yes ; who are you?’ “A boy. There's a 
big row up here!” ‘*Where?’ ‘On St. Aubin. I'll tell 
you if it’s necessary to send the wagon.” Things were 
quiet for a moment, and then the telephone rang 
again. ‘‘ Well, how is it?’ asked the captain. ‘' Purty 
serious, but I'll telephone you again.” There was an in- 
terval of three minutes before the captain was rung up 
again: ‘‘ Well?’ ‘Yeu needn’t send the wagon. 
There were three of ’em. They had lost a goose. They 
said we had it. Mam called ‘em liars. They sailed in. 
They got mam in between the woodshed andthe goosepen 
and made the hair fly, but mam found a club and rallied, 
and you orter see them women climb! Mam holds the 
fort and the goose. Good-by !”— Detroit Free Press. 


MISCELLANEOUS NOTES. 


The New York Electrical Society.—The American: In- 
stitute of this city is considering the application of the 
above society to be made a section of the Institute, accord- 
ing to a plan already in use, and mentioned before in these 
columps, 


Magnetized Pens.—After a recent windstorm at Los 
Angeles, Cal., some steel pens were found to be so bighly 
magnetized that one of them,on being removed from the 
box, would sustain from three to five other pens. It wassug- 
gested as an explanation that the earth had passed through 
a magnetic storm. 


An Unfortunate Accident.—The schooner on which Mr. 
Edison shipped recently a large quantity of electrical 
apparatus, etc., for use in Florida, was struck by lightning 
about a week after setting sail from New York, and lost, 
only the crew being saved. The freight was valued at 
He and insured for $10,000. Duplicate apparatus will 

sent. 


The Beautiful Wires.—According to the Providence 
Journal, the recent snow-storm in that city revealed new 
possibilities of beauty. ‘‘An ice-storm a few days ago 
coated the wires with crystal, but they were even hand- 
somer outlined in heavy white lines against the dark-blue 
sky after the storm had ceased last night.” There is, then, 
some beauty about the wires, though it may not be of a 
kind most appreciated by linemen. 


A Signal Service Reprimand.—Adjutant-General 
Drum has written a letter to Chief Signal Officer Hazen in 
regard to the recent court-martial convened at Fort Myer, 
Va., in which he says the Secretary of War instructs bim 
**to express his grave displeasure at the conduct of Lieu- 
tenant Greene, of the Signal Corps, who has manifestly 
failed so far in his career to comprehend the duties and 
responsibilities of a coinwissioned officer, and to realize 
that the use of harsh, insulting and abusive language 
toward men who from their position could not reply to it. 
strikes at the very root of military discipline, and evi- 
dences in the officer so acting a deplorable want of self- 
control, which, if persisted in. would demonstrate his 
utter unfitness to command. .* * * The Secretary of 
War also deems it bis duty to reprobate the rude and 
coarse manner in which the officers composing the court 














Such conduct is 


utterly unjustifiable in officers sitting in military courts 
in the capacity of judges.” 


STOCK QUOTATIONS, 


Telegraph, telephone and electric light quotations on 
the New York Stock Exchange, Boston Exchange and 
elsewhere are as follows : 

Telegraph.—Am. Dist., b 30; B. & M.,b2,a3; West- 
ern Union, b 733, a 73%. 

Telephone.—Am. Bell, b 165, a 166; Erie, b 29,a30; New 
England, b 34, a 35, 

Electric Light.—Edison, b 150. 


BUSINESS’ NOTICES. 


Electro-Medical Apparatus.—T wo recent letters written 

to the Jerome Kidder Company are given below : 
RUSHVILLE, NEB., Jan. 28, 1886. 
Jerome Kidder Mfg. Co., 820 Broadway, N. Y.: 

GENTLEMEN : The “‘ Tip Battery ” I purchased of you last 
spring works well. . . . I was confined to bed last winter 
with acute muscular rheumatism, affecting the muscles of 
right hmb, could not move without suffering very acute 
pain. Six treatments from one of your batteries cured me 
after all medicines had failed. I believe yours the best 
battery made for the treatment of all diseases to which 
electricity is applicable. Yours truly, 

J. R. C. DAVis. 
ESKRIDGE, KAN., June 27, 1885. 
Jerome Kidder Mfg. Co. : 

DrarR Strs: Your letter received. I enclose the cut of 
the kind of battery I want. We sold the small 
battery to one of our patients who lives in the country. 
Your batteries are the only ones we have good success 
with, and could not do without them now. We have a pa- 
tient who has just recovered from abscess of the liver. 
. Yours respectfully, M. HERROLD, M. D. 


Pocket Medical Batteries.—The following testimonial 
has been received by the Smith & Shaw Electric Com- 
pany; 

















OFFICE OF BULLOCK & CRENSHAW, ) 
Chemists and Importers, ~- 
528 Arch street, Philadelphia, Pa., Jan. 19, 1886. J 
The Smith & Shaw Electric Company, 168 West 84th 

Street, New York: 

GENTLEMEN: Our experience with pocket medical bat- 
teries has extended through many years, in which period 
we have handled those of both foreign and American make. 
You may form an idea of our esteem for your Closed Cell 
Pocket Battery from the fact that it and Gaiffe’s of Paris 
are the only pocket batteries we have inserted in our illus- 
trated catalogue. We think that the features of the 
closed cell and regulation of the current by a graduated 
scale are features that give it advantages over competitors, 
and especially recommend it to physicians for use in their 

ractice. Of all that we have scld we do not remember to 

ave had a complaint, but, on the other hand, have re- 
ceived many commendations of them from those who are 
actually using them every day with the greatest comfort 
and satisfaction. Wishing the Closed Cell Battery the suc- 
cess it richly deserves, we remain, yours very truly, 

BULLOCK & CRENSHAW. 
Glenn’s Sulphur Soap 

Heals and beautifies, removes pimples and blemishes; 25c. 
GERMAN CORN REMOVER kills corns and bunions ; 25c. 
HILvL’s HAIR AND WHISKER Dyfg, black and brown; 50c. 
PIKE’s TOOTHACHE Drops will cure in one minute ; 25c. 
DEAN’S RHEUMATIC PILLS are a prompt, sure cure : 50c. 
HALE’s HONEY, the great cough cure, 25c., 50c. and $1. 








OUR ILLUSTRATED RECORD OF ELECTRICAL PATENTS. 


PATENTS DATED JANUARY 29, 1886. 
$34,353. Electric Arc Lamp; Joseph R. Dales and 
Edwin L. Adams, Philadelphia, Pa Consists of a ver- 
tically movable rod and devices for operating the same, 
swinging arms having carbon-holders upon their free 





834,828.—COMMUTATOR FOR DYNAMOS. 


ends, and pivoted levers secured to said rod at one point 
and S rotilis attached to said swinging arms at different 
distances from the fulcra thereof, whereby any move- 
ment of the said rod will move the carbon-holders differ- 
ent distances, the carbons being semi-circular, as in the 
Heinrich’s lamp. 


334,788. Galvanic Battery; Frank L. Lathrop, Brook- 
lyn, N. Y. He has a ziuc element in the form of ascrew, 
and in communication with a bath of mercury. 


334,823. Commutator; Nicola Tesla, of Smiljan Lika, 
Austria-Hungary, Assignor to the Tesla Electric Light 
Co., Rahway, N. J. As shown inthe cut, it consists of 
commutator-bars and intervening insulating material 
and brushes in a dynamo-electric machine, and a solid 
insulator or bad conductor of electricity arranged to 
bear upon the surface of the commutator adjacent to the 
end of the brush. 


$34,853. Mold for Carbonizng Filaments; Thomas 
A. Edison, Menlo Park, N.J., Assignor to the Edison 
Electric Light Co., New York, N. Y. The mold is pro- 
vided with a deposited surface of stee]-like carbon. 


834,871. Telegraph Sounder; Alphonso 8. Keating, 
Corry, Pa. Consists of a pivoted armature carrying 
a diaphragm and mouth-piece and magnet-cores, each 





having a high and low resistance coil, one core being 
opposite the centre of the diaphragm and the other one 
opposite the inner face of armature. 


334,879. Galvanic Body-Wear ; Joseph Mayer, Yonkers, 
N. Y. A wire-cloth is provided with eyelets, the two 
being of dissimilar metals. 


334,890. Leak-Detector for Gas; Irvin M. O’Donel, 
Allegheny, Pa. As shown in the cut, he providis a 
porous diaphragm which, by its movements, operates 
an electric circuit containing an electric bell (not 
shown). 

335,025-335,026. Fire Alarms; Thomas F. Guynor., 
Lexington, Ky., Assignor to the Lexington Manufactur- 
ing Co., same place. They consist of the combination of 
numerous elements relating to details. 





835,048.—SysTeEM OF ELECTRICAL DISTRIBUTION. 


335,045. Electrical Distribution; Frank J. Sprague, 
New York, N. Y.. Assignor to the Edison Electric Light 





Co.; of same place. He claims the combmation, with 
the main conductors, of two or more feeders connecting 


such main conductors with the source of electrical sup- 
ply, said feeders carrying different normal loads and con- 
structed of different resistance inversely proportional to 
the loads they carry, so as to produce the same difference 
in potential at the terminals of the two or more feeders. 


335,048, 335,099. Electrical Distribution; Schuyler 
S. Wheeler, New York, N. Y., Assignor to the Edison 
Electric Light Company, of same place. The latter re- 
lates to the method and the former toa disposition for 























(Z WEEE; 


334,890.—LEAK-DETECTOR FOR GAS. 





applying the method. The cut shows the disposition of 
parts and the metbod of connecting or disconnecting an 
electrical generator with or from one or more others sup- 
plying the same circuit; consists in producing such a rela- 
tion between the electromotive force of said generator 
and the electromotive force of the others that practically 
no current will flow in either direction through the gen- 
erator, and then connecting or disconnecting said gen- 
erator. A suitable galvanometer and switch are pro- 
vided. 


335,060. Electric Light System ; Harry M. Doubleday, 
New York, N. Y., Assignor of three-fourths to J. M. 
Humbird and Frank S. Marr. both of Harrisburg, Pa., 
and James Lyman, of Middlefield, Conn. His leading 
claim is the combination, with a domestic system of 
lighting by electrical incande-cence, of an additional 
conductor connected independent of the domestic system 
with one pole of the source of electrical supply at the 
station, and lamps connected between such additional 
conductor and a conductor of the domestic system. 


$35,091. Theodore A. B. Patnum, New York, N. Y., 
Assignor of one-half to William Courtney, of same 
place. The conduit in general is divided up into smaller 
conduits provided with peculiar web pieces and other 





detail elements, 
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